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PRACTICE .OF SURGERY. 


SURGERY OF THE RESPIRATORY 
SYSTEM, 


CHAPTER XVII, 
SURGICAL AFFECTIONS OF THE NOSE. 


Congenital and other Defects of Nose. 


The nose may be congenitally absent or fissured, as illustrated in 
Fig. 47, p. 212, vol.i, The nostrils may likewise be congenitally or 
otherwise occluded from cicatricial contraction after ulceration or 
smallpox, and for these defects surgery may be successfully called into 
requisition either to establish an orifice or to prevent its contraction. 


Wounds. 

Incised and lacerated wounds of the nose generally progress well on Wounds. 
account of the freedom of its vascular 
supply. The edges @ any wound Fie 
should consequently be brought cane- a 
fully together and fixed with sutures, 
even if the part b@ nearly or wholly 
separated from the body. For this 
purpose very fine silk ought to be 
used, and great care exercised in the 
accurate adjustment of the parts— 
a suture being passed #hrough the 
cartilages when they have ie di- 
vided. In the case illustrated in Fig. 
298, where the nose was nearly cut 
off, the edges of the wound were ad- 
justed and a good recovery followed. 


Fracture of the Nose. 

This accident is not uncommon, ; ! 
and may be simple or compound. It ! 
may likewise be followed by little or // 
great deformity, the amount depend- ; 
ing much aon the care and skéll yes deed Goan pe niaad 
with which the *broken bones have e 
been readjusted. When displacement has taken place, the Surgeon 
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must restore the misplaced bones by external manipalstion, ald by 
pressure applied from within the nasal cavity by = ani os i ie 
of the ordinary dressing forceps, or a steel probe. When the pa 
been restored to their natural position, or as nearly 80 88 18 possible, care 
must be observed that no external pressure is employed by which they 
can be displaced. Plugging of the nostrils is usele@& When little or 
no displacement exists, nothing better is required than the applirdtion 
of cold-water dressing, or perhaps ice, for the first few hours, a these 
bones rapidly re-unite. 6 : 
Dr. L. D. Mason, of Brooklyn? U.S., has suggested the use of a wire 
suture passed transversely through the nose to keep depressed fréctures 
in position (‘ Annals of Anat. and Surg. Society,’ 1880.) 
Complicated When the force has been severe and direct upon the nose, fracture of 
hen of the skull may complicate the case—fracture either of the ethmoid 
the skull, bone forming the floor of the base of the skull, as has been illustrated 
Fracture of im the chapter on injuries of the skull (Fig. 67), or fracture of the 
frontal sinus. frontal bone. This latter form may be generally recognised by swelling 
and crepitation of emphysema about the forehead, or the crepitus of 
the fracture with displacement, &c. Cases of fracture of the frontal 
sinus require no special treatment, and generally do well. 
Dislocation In children, the cartilage of the nose mag be displaced from the 
of cartilages : cs 
of vos: nasal bones in consequence of an injury, and unless replaced, perma- 
nent deformity and obstruction 
Fic, 2984. will ensue. The Surgeon conse- 
quently, when this accident takes 
plare, should do his best to re- 
store the misplaced parts and to 
keep them in apposition, although 
some difficulty is often experi- 
enced in its accomplishment. 
With the view of preventing 
or correcting deformity Mr, W. 
Adams has suggested, that the 
broken or bent septum should be 
straightened by strong plate- 
bladed forceps (Fig. 298@ B) and 
the broken nasal bones raised, 
these parts subsequently being 
maintained in position by an 
ivory clamp, and the side of the 
nose pressed into place by a nose 
truss (Fig. 298a@ a) connected 
with a forehead plate (a) and 
band (4). The plates (c) are 
shaped according to the outline 


Displacement 
of septum. 








Forceps and nose truss for treatment of 
. deformed nose. of the nose, and are made to 


diverge by rotating a central 
controlling screw, the pressure of the plates being regulated by two 
circular springs. The ivory clamp must be worn day and night for 
three or four days after the deformity has been corrected, and the 
nose truss for some months during the day. 
‘ 


EPISTAXIS, WITH ITS TREATMENT, $ 


Epistaxis. 


Sieeding from the nose is an occurrence of considerable frequency» Epistaxis, 

and when not too free or lasting, rarely requires surgical interference: 

It may be the result of an injury—trawmatic ; or associated with some 
cancerous affecti@n or fibrous growth from the base of the skull or 
othergocal cause ; or, it may be the direct consequence of some fulness 

of the vessels of the head or heart disease. It is found also as a kind 
,of passive Sxudation in anemic and cachectic subjects; after purpura 

or from hepatic disease, and also as supplementary to the catamenia. 

© TREATMENT.—With a view to syccessful treatment the cause of the Treatment. 
bleeding must be ascertained. * When traumatic, it usually stops without 

aid. When due to plethora of the vessels from any cause, it is often 
salutary, and should be checked only when too copious or lasting. When General. 
of a passive nature it is serious, since anemic feeble subjects cannot bear 

loss of blood, and the loss tends to aggravate its cause. In one case, there- 

fore, saline purgatives may be of value; in another, iron in full doses, 

or gallic acid in gr. v or gr. x doses. Ags to its treatment no definite e 
rules can be laid down, it being a common accompaniment of so many 
different conditions, local and general. 

When, however, life i8 threatened by its severity, real or compara- Local, 

tive, the Surgeon is bound to interfere. The head should be kept 

raised, and cold applied, by means of ice, to the nose and frontal sinuses, 


Fig, 299, 
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e Nasal douche, e 
A steady stream of some cool saline liquid (a teaspoonful of carbonate of 





Douche. 


Plugging 


Mode of 
plugging. 
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soda and common salt to a pint of water being as good as any) passed 
through the nostril is a very effectual mode of treatment. For tis 


. purpose, the double-action india-rubber enema apparatus with a nose- 


piece to introduce into the nostril may be employed; or Dr. Rasch’s 

Vaginal syphon douche, applied as im Fig. 299, the patient breathing at 

the time through the mouth, which should be kept ‘wide open; Pro- 

fessor Weber, of Halle, having discovered, years ago, that while the 

patient is breathing through the mouth the soft palate completely 

closes the posterior nares, and does not permit any fluid to paas into the « 
pharynx. The popular methods of placing the patient in the, erect 

posture, and raising both arms abows the head, may likewise be tried, 
as they are unquestionably good. If these measures fail the nostril or 

nostrils must be plugged. ‘ 

Plugging Nose.—To do this effectually some skill is necessary; to do 
it otherwise is useless, if not injurious. To plug from the anterior 
nares alone is to trifle with the hemorrhage, and merely to mask the 
escape of blood as well as to direct it down the pharynx, under which 
circumstances severe loss of blood may take place without knowledge. 
To perform the operation of plugging effectually, a plug of lint, cotton 
wool, a sponge tent, or compressed sponge, an inch and a quarter long 
and an inch wide, should be prepared and fasténed in the middle by a 
double piece of strong silk or whipcord, an end about six inches long 
being left on one side, and two ends or a loop, a foot long, on the 
other. With Bellocq’s canula (Fig. 300), a long-eyed probe, or an 
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<P 
Beilocg’s canula for plugging nostrils, 


elastic catheter, a loop of the same materjal should be passed into the 
nose along its floor through the posterior nares into the pharynx, and 
caught either by the fingers or forceps. This end should then be fast- 
ened to the long ends on tke plug and the instrument withdrawn 
through the nostril. The plug having been well oiled, is then to be 
drawn into the mouth by applying éraction upon the ligatures pro- 
truding from the nostril, tilted with the finger behind and above the soft 
palate, and carefully adjusted or wedged into the posterior nares ; by 
which means the escape of blood into the pharynx will be prevented. 
The two cords hanging from the anterior nares are then to be sepa- 
rated, and the nasal cavity filled with compressed sponge, lint, or 
cotton wool, which should be intyoduced between them, the whole 
mass being nfade secure by tying the two cords across the plug that has 
-heen introduced in front, and fastening them in a bow to allow of un. 


LIPOMA~—LUPUS, 8 


fastening. When any styptic is deemed necessary, the sponge, cotton 
w@gpl, or lint introduced into the anterior nares may be saturated with 
the solution of the perchloride of iron, tannin, matico, or a concen- 
trated solution of alum. By this means the possibility of any escape 
of blood from either opening of the nose can be effectually prevented, 
and the most dihgerous epistaxis absolutely controlled. To remove 
the agparatus, the knot at the anterior nares should be undone and the 
anterior plug taken out, the,posterior being readily drawn from its 

position by*means of the short end attached to it in the pharynx, which 
muy be left hanging down the patien®’s throat. The plug should not 
ée left in more than three or foyr days, but may be reintroduced if 
necessary, the Surgeon, in dofng so, taking care to preserve in sitd the 
two pieces of cord that have begn passed along the floor of the nose. 
The inflating nasal india-rubber plug of Mr. H. C. Howard is likewise 
good for plugging purposes. It can readily be inflated when in posi- 
tion, and as readily removed (‘ Brit. Med. Journ.,’ 1881, p. 896). 


Lipoma or, more correctly, Hypertrophy, 


of the nose is a readily recognisable affection, and is a disease of the Lipoma. 
skin and subcutaneous tissue (not of the cartilages), in which the fol- 

licles may or may not participate. It is confined to the apex and ale 

of the organ. The enlargement is sometimes general, at others, the 
swellings are pendulous, lobulated, and loose. The capillaries of the 

part are sometimes congested, giving the growth a purplish hue. As 

a rule, it is painless, and causes only mechanical annoyance. It inter- 

feres at times with vision ang the functions of the nose, and, moreover, 
wounds vanity. 

Nothing but the removal of éhe growth can be suggested, which can Treatment. 
be done without danger, and with no great difficulty. The redundant 
mass is to be dissected off, care being observed not to encroach upon the 
nostril. This is best@lone by introflucing the little finger or a spatula 
into the nostril, and shaving the redundant mass off the cartilage with 
a scalpel. Any bleeding that may take place can usually be checked by 
cold, st¥ptics, or torsion ; the wound that is left should be allowed to 
granulate. The Surgeon should be careful not to take away too much 
or to go too deep, but to leave some covering to the cartilages. The 
disease rarely returns. The late Mr. Hey, of Leeds, was the first to 
perform the operation described. 

6 
Lupus. 


This affection is more common on the nose than in any other part of the el 
body, and is often very destructive ; so much se, indeed, as to destroy the “*°°°"*: 
whole organ. It is, however, more amenable to treatment than is usually 
supposed. Too often it is described as a strumous, and therefore con- 
stitutional affection, and regamded as incurable. It would be well, 
however, if Surgeons would practically regard it more as a local 
disease. The best local treatment is its entire destruction, which may Treatment. 
be effected by scraping away the diseased tissue with a blunt knife or 
the handle of a scalpel, followed by the application of carbolic acid on 
lint to the exposed surface; by excision, or the free application of the 
galvano- or thermo-cautery. Qne of the worst cases of lupus of the 
nose that I have seen was that illustrated in Fig. 301. elt had existed 
for years, and was cured in a month, after one free application of the 
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vanic cautery, every ulcerating tubercle of unhealthy tissue being 
ly destroyed. ¢ 
Fig. 308. 





Lupus of nose with the outline of a flap for a new nose. From life. 


Tonic treatment also must not be neglected; while, as a palliative 
application, cod-liver oil is very beneficial. Arsenic is also highly com- 
mended by Messrs. Hunt and others, and Donovan’s solution when there 
is any syphilitic taint. 

The lupus non-exedens may be regarded as an early stage of the lupus 
exedens ; both have a papular origin andecome tubercular, the tubercles 
ulcerating at a later stage. Z 


Epithelial Cancer and Rodent Cancer 


may attack the nose, the former usyally appearing at first as a warty 
growth, which subsequently ulcerates; the latter as a firm, uncoloured 
solitary nodule, which excoriates, then scales and bleeds, and finally 
ulcerates, deepening and extending the scabbed excoriation. In the 
epithelial cancer, the margin of the sole is more irregular and thicker 
than in the rodent ulcer, although until the lymph-glands are affected 
it is somewhat difficult to distinguish between the two. Indeed, the epi- 
thelial cancer may be for long undistinguishabl: from the rodent cancer, 
The treatment of both, however, consists in the total destruction of the 
ulcerating surface and its edges, by cautery, escharotics, or the knife, 
I have treated many of.the epithelial forms by means of the galvanic 
cautery with gratifying success. The disease, like other cancers, is, 
however, liable to return. 
Rhinoscopy. 


The examination of the nasal cavity may be made through the nos- 
trils by means of a speculum, and for the purpose reflected sunlight is 
the best, or, this failing, reflected artificial light must be employed. 
The posterior nares can be exdmined by means of a mirror introduced 
behind the soft palate, after the same fashion as in laryngoscopy, the 
parts being reflected from the mirror? which is illuminated by sun or 
artificial light The best aid may also be obtained by means of the 
finger introduced through the mouth behind the soft palate. Czermak 
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speaks highly of the value of a emall mirror introduced through the 

nyt which should be well illuminated. I have, however, found all 

the help I wanted in digital examination and posterior rhinoscopy, 

taking care to draw forward with great gentleness the soft palate by 

ee of sa This method of examination is; however, at times 
ifficult. 


® Diseases of the Nostrils causing Obstruction. 


, These are very common, and for such the Surgeon is often consulted. Nares 

In the infant such a condition may be the result of congenital syphilis, obstructed 
ewhiclf will be indicated by the history of the case and the concomi- ®Y disease. 
tant symptoms. The snuffie in Infancy are very characteristic, and 

should always direct the practitioner to look out for some syphilitic 
affection. In isolated cases such a symptom may be the only one of 
hereditary syphilis, and, by proper treatment, it may be cured without 

any other complication making its appearance; although, as a rule, if 
looked for, some cutaneous affection will be observed. A grain of grey 
powder with three or four grains of dried soda, twice a day, generally 
proving quite sufficient to cure the disease. Whenthe mother is suck- °° 
ling, the child may be physicked through the mother, taking five or’ 
more grains of the iodide of potassium with quinine, half an hour 
before suckling, three times a day. 

Warty growths are sometimes met with at the orifice of the nostril, 

causing obstruction, ‘they are to be cured by the removal of the growths, 
growths. 


Foreign Bodies in the Nasal Cavity. 


When a child suffers from any obstruction to the nasal cavity, and Foreign 
particularly when such is one-sided, the presence of a foreign body >odies in 
should be suspected, and the pr@ctitioner in such instances should never 
allow himself to be misled by the absence of a history of its introduc- 
tion, since instances are not uncgmmon where some foreign body has 
been left in the nasaP canal for months. A child, four years of age, 
came ander my tare, who had suffered from all the miseries of an ob- 
structed nasal passage for eight months, from the presence of a plum- 
stone. Many remedies had been tried but without effect, the foreign 
body being unsuspected. Its removal was rapidly followed by conva- 
lescence. Ulcerations of the mucous membrane from the inflammation 
excited by the foreignebody may tempt the Surgeon to overlook the 
nature of the case. He should therefore remember that such a disease 
as ulceration of the nose iv children, except at the immediate orifice, 
is by no means common, and that the probabilities of its being excited 
by a foreign body are very great. W,hen only one nostril is affected 
the diagnosis is more sure. ‘The removal of these bodies when firmly Mode of 
impacted requires some care, and the administration of an anesthetic removal. 
cannot be too highly recommended, particularly when the child is 
young. A firm, hook-bent probe introduced down the floor of the nose 
may be passed with facility behind the foreign body; or, a noose of 
wire, twisted or not, inserted along thg septum and half turned, will 
generally, after one or two attempts, hook out the offending body. In 
some cases a pair of forceps wil] suffice. Gingerbread and other soft 
materials may*have to be scooped out and the nose yell syringed. I 
have never known any good result from syringing this cavity when 
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any solid body has become impacted, except for the sake of cleanliness. 
Mechanical means always succeed, and are the simplest, ices 9 
er 


-when the child is under the influence of an anmsthetic. In o 


children and in adult life, obstruction to the nasal passage may be 


produced by many diseases. When the presence of a foreign body is 


Nasal calculi. 


the cause, a true history of the case will generally M& given, and thus 
the Surgeon is more likely to arrive at a just conclusion as to the cha- 
racter of the disease. : 

Nasal Calculi or Rhinolithes. ‘ 


¢ 

Such cases have been recorded; I have seen but one instange, and 
that proved to be due to the intfoducfion of a foreign body. It 
occurred in the practice of Mr. B. Duke, of Clapham. On examina- 
tion by Dr. Stevenson the calculus was found to consist of 75 per cent. 
of earthy carbonates and phosphates, and 25 per cent. of organic matter 
with cotton wool. They may be small, or so large as to obstruct the 
nostril. Obstruction and more or less pain are said to be the chief 
symptoms, and occasionally a copious discharge of mucus or pus. The 
calculus can be detected on examination, and, when found, it should be 


-removed by douche, snare, or forceps. Cases are on record in which 


Polypus nasi. 


Gelatinous 
form. 


Treatment, 
Suuff. 


the concretion was crushed before removal. , 


Polypus Nasi. 


This is a common affection, and may be found in one or both nostrils 
of the old or young. It may be of a simple mucous or fibrous 
structure, or it may be of a malignant nature. The mucous are 
by far the more common forms, and are not difficult to recognise ; 
they, as a rule, spring from the middle turbinated bone and from 
its posterior portion, though they may grow from other parts. I 
have only removed one from the secu. They are seldom recog- 
nised in an early condition, since ¢hey cause n@ pain and but little 
inconvenience, A slight excess of discharge is the earliest: symptom, 
and this is generally regarded as being the result ‘of “cold ;” but when 
this secretion is examined it will be observed to be move serious ‘than is 
found to exist in an ordinary coryza. In exceptional cases the serous 
flow may be very free. Sir J. Paget has recorded (‘ Clin. Soc. Trans.,’ 
vol. xii) a case in which this symptom existed, and where after death 
fine polypoid growths were found in the antrum. The discharge con- 
tinuing, muy at last cause some anxiety to the patient, and, if the Sur- 
geon be consulted, a careful examination with a speculum should be 
instituted, when a polypus, or rather a fritige of polypi, will often be 
observed on the margin of the middle turbinated bone. When the 
disease has been made out, removal of the growth is the only effectual 
treatment. Tonics and local astringents may for a time retard their 
growth, but rarely effect a cure. Thg use of tannin as a snuff has 
been very successful in my hands in causing the sloughing off of even 
the largest polypi (‘ Lancet,’ Feb., 1867) ; but the remedy is uncertain ; 
it is, however, always of value in destroying the smaller, and thus in 
checking the progress of ie eerie Of late years I have employed 
@ spray composed of equal parts of alcohol and a ten-grain solution of 
boracic acid to the ounce of water, the alcohol withering the small 
growths. ; . 

. I bave had several instruments made to apply the tannin, but the 
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bent glass tube is as good as any. It is modified from one made by a 
pagjent for his own use, and answers well. The tannin is put into the 
small receptacle in the upper half, that end of the tube being inserted 
into the nostril, and the other into 

the mouth, and the patient then Fia. 303. 

blows tannin into his nostril. 

Thegremoval of the softer kinds 
of polypi should always be by ab- 
eee Some Surgeons employ a 

ong pair of narow well-made for- 
Geps, which fix the pedicle, arg 
then by a slight twist and some 
force, the removal of the growth is 
effected. When the polypus hangs 
far back, the introduction of the finger into the mouth and behind the 

fauces facilitates its removal. The best instrument known is the 
“noose,” and that illustrated in Fig. 804 is the form I prefer. It is Noose. 
so constructed that a loop of wire introduced along the septum and » 
half turned can be made to pass over the polypus and encircle its 
peduncle. The loop is then drawn home, the growth strangled at its 

neck, and abrupted. BY these means the polypus is removed as a 

whole and bleeding is prevented; consequently, by the use of this in- 
strument, the nose can generally be cleared at one operation. In some 

cases, I have eured ‘the disease by cutting off with a long pair of 
scissors the turbinated bone from which these polypi grow. A few 

days after the removal of theepolypi by the snare, tannin, as a snuff, 

or the alcohol and boracic acid lotion used as a spray may be employed. 

In severe cases in which this “reatment has been employed with but Rouge's 
poor success, Rouge’s operation, ag suggested by him for the treatment peruvion. 
of certain cases of ozena in 1873, may be performed, the operation con- 
sisting in the elevatior# of the upper lip and soft parts of the nose from 
their osseous attachments by meane of an incision made beneath the 
lip through the mucous membrane where it is reflected from the lip 

¢ 


Fie. 304. 


fa y Abruption. 
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Rerfoval of nasal polypus Sy noose. 


into the gums, the lip and nasal gartilages by these means being so 
freed from their &ttachments as to allow the Surgeon totlift them up 
as a whole towards the forehead, and thus reaching the nasal cavity for 


Fibrous 
form. 


Treatment, 


Examples, 


Cancerous 
tumours. 


Removal. 


Conditions 
simulating 
polypus. 


Bent septam. 
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purposes of exploration or operation. To give more room, the septum 
nasi may require to be separated from its base. After the operagion 
the parts-readily fall into position, and should be kept there by 
strapping. No deformity or visible scar follows the operation. 

The mucous form of polypus seems to be more common in men 
than in women, and is a disease of young adult life® I have known it, 
however, to appear in a man aged seventy-five. e 

The firmer and fibrous forms of polypi are by no means so common as 
the mucous, and seldom spring from the turbinated bones, They grow 
more frequently from the upper 4nd posterior portion of the nasal cavity, 
from the top of the pharynx and thaposterior nares,and have a periosteal 
origin. They do not make their appdarance so early in life as the 
mucous, are far more serious in their nature, and more difficultito 
treat, on account of their position; and when removed, they rarely re- 
turn. The best mode of treatment is to ligature them through the 
nose by means of a loop of whipcord or wire passed through the nostril 
into the pharynx, and slipped over the growth. When this operation 

cannot be performed the nostril may be laid open to give room for 
manipulation, or it may be necessary to remove the nasal process of the 
superior maxillary bone, or displace the body of, but not remove, the 
upper jaw itself, to reach the tumour. In°1865 I removed a large 
tumour of this kind, which completely obstructed the posterior nares 
of a boy, et. 14, by the ligature introduced through the nostril (‘ Path. 
Trans.,’ vol. xviii), and in 1868, 1 removed a second from a lad, et. 18, 
in the same way. In 1872, in another case, I took away a portion of the 
upper jaw to get at a tumour of the ¢pheno-maxillary fossa, which 
filled up the nostril from behind. In 1883 I removed by evulsion, from 
a man who was dying from bleeding, t. large growth from behind the 
palate and posterior nares, but with a fatal result, the growth having 
sprung from the base of the skull, and invaded the cranium. Some of 
these polypi grow from the antrufn, and press @nwards. The Surgeon 
should bear this fact in mind in exsmining a case, as it may materially 
affect his treatment. 

Cancerous tumours of the nose are found in prattice, althtugh not 
frequently. They may attack the body of the organ, as seen in Fig. 305, 
or grow from within and press forwards or backwards, filling in the 
anterior or posterior nares, when they are difficult to diagnose. They 
are, perhaps, more common in the old than in the young, although two 
cases have passed under my care in patientseunder thirty. They are 
generally associated with bleeding, either from the nose or pharynx. 
When they grow from within, their removal when possible, is an 
expedient practice, if Snly to give relief, and this can be done much 
in the same way as in the ot}.ef varieties of polypi. 

Conditions simulating Polypus.—The conditions of the nasal cavity 
which are not infrequently mistaken for polypus are numerous. 
Many such have passed under my notice, the patients applying 
for the removal of such a growth, when in reality no growth 
existed. « 

Malformation of the septuta nasi is one of the most common deformi- 
ties of the nose. In it the septum projects either into the right or left 
nostril, causing more or less obstmaction to respiration, and leading a 
superficial oBserver to believe in the presence of some ew growth. This 
deformity may sometimes be the result of an injury ; and, when so, there 
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is generally some lateral twist of the nose itself. The knowledge of the 
ex@tence of such a condition is quite sufficient to prevent any careful Sur- 
geon falling into thiserror. For the relief of this deformity an attempt 
may be made by Adams’s fofceps to loosen 
the septum, and tp fix it in a better po- + Fig. 806. 
sition ; or anton may be given by ad- 
mittim air through a perforation of the 
septum made by cutting forceps. 

e A chronic inflammation and thickening 
of the mucous lining of the nose is another 
condition which may be, and frequently is, 
mistaken for polypus. In it the patient 
complains of difficulty in respiration, and 
feels that there is something in the nose 
which mechanically impedes that function. 
On examining the cavity, a smovth, pro- 
jecting, and firm outgrowth will be ob- 
served on its outer wall, which may be 
regarded as a polypus, but which is really 
only the lower turbinated bone covered 
by a thickened odematous or inflamed 
mucous membrane. In a case such as 
this, if a little care be taken in sifting its 
history, it will probably be found that an Cancer of nose, 
obstruction to the respiration will be the 
only symptom of importance ¢ there will be no serous discharge, such 
as is s0 copious in cases of polypi, although there may be a discharge 
of tenacious mucus; yet this*is not common, since the secreting 
function of the mucous membrane in these cases will generally be 
found diminished, and a great dryness present, accompanied by a loss 
of the sense of smell. 

The best treatment in such examples is the constitutional, in the form Treatment. 
of tonics, using that which appears to be more suited to the general 
wants of the patient’s system. Some slight stimulating lotion, such 
as the sulphate or chloride of zinc, or nitrate of silver of the strength 
of two grains to the ounce, may at times be required, but constitu- 
tional means alone are generally sufficient. Removal of the turbinated 
bone for this affection has been advocated and performed by some Sur- 
geons. I have adopted fhe practice in some obstinate cases with marked 
BUCCeBS. 2 

It is worthy of observation that this disease is at times confined to 
the mucous membrane over the lower turbinatéd bone ; and for reasons 
which I am unable to explain. : 

The septum may likewise be the seat of inflammation, either acute or 
chronic; and, as a result, great @welling of the soft parts covering it in 
will be present, giving rise to obstruction. When pus exists, an early 
opening is advantageous. In some cases, a perforating ulcer may 
appear ; in others, exfoliation of the cartilage. Ihave removed froma 
boy, a cartilaginous owtgrowth from the%eptum which obstructed the Tamour. 
nostril, which had a base the size of a sixpence, 


aig Chronic 
fy thickening, 
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Ozena. @ 


ee This term is applied to a large and important class of cases where an 


offensive discharge, or rather smell, is the common gympion, which is 
due to many different morbid conditions. oan 
Source It has been said that this offensive smell is the result of some g@oorbid 
of fetor. secretion of the part, but my own experience has not furnished me 
with any information tending to confirm such an idea, and, I believe 
that the fetor is generally, if n&t always, the result of the decgmposi- 
tion of retained mucus. At one tig it may be associated with inflant- 
mation or ulceration of the mucous méfnbrane; and at another, with 
some diseased bone the result of syphilis or otherwise. Under all cir- 
cumstances, the disease is an insidious one, and many months have 
usually elapsed before it comes under the notice of the Surgeon or 
medical adviser. 
Bymptoms. The patient at first believes the symptoms to depend upon an ordinary 
® catarrh; the discharge from the nose being thick, but not offensive, 
and the sense of smell more or less impaired. If these symptoms con- 
tinne, the health of the sufferer often declines, and the physician is 
consulted on account of want of power, the 18tal symptoms assuming a 
Local secondary importance. If the nose be examined at this time, ag it 
examination. should be, with a speculum, to obtain a good view of the whole, the 
only visible morbid condition may be, either intense congestion of the 
mucous membrane, which will not be much, if at all thickened, or some 
tlcer. This congestion of the mucous membrane being associated with 
excess of secretion, and the ulcer with a variable discharge; when dead 
eae bone exists a probe will detect it. ® 
ea : TReaTMENT.—In the majority of cases the only correct and satis- 
neral. —_ factory treatment is the constitutional. When the general condition 
of the body is improved the local*disease will @sappear. To this end 
the hygienic conditions by which the patient is surrounded should be 
considered. If tonics, as quinine or iron are indicated, they should be 
administered; the secretions also should be attended €o, and allexternal 
and internal causes which may prove detrimental to health removed. 
Local. The local treatment consists in absolute cleanliness and the removal of 
all retained secretions ; for this purpose there is nothing equal to 
the use of the douche with (Fig. 299), saline medicated lotions. The 
inhalation of steam will at times assist thefemoval of the secretion 
and relieve the state of fulness of the part of which some patients 
so much complain, especially if the discharges have a tendency to 
desiccate, adhere to the rhucous lining, and, asa consequence, to putrefy ; 
since it is this putrefaction o§ the retained muco-purulent secretion on 
which essentially depends the condition denominated ozena. Medi- 
cated lotions are sometimes required, such as iodine or boracic acid 
letion, ten drops or grains to the ounce; Condy’s fluid, carbolic acid, 
the sulphate or chloride of zinc, or nitrate of silver, in the strength of 
about one grain to the ounce of water. The inhalation of the fumes 


of iodine is always useful. ° 
Treatment When ozena is associated with some ulceration of the passage, an 
where | ulceration that may be seen through the speculum, and, if not seen, 


‘ suspected to €xist when an occasional escape of a blood-stained muco. 
purulent secretion takes place, tonics are still called for, with cleanliness 
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locally; topical stimulants being employed when simpler means have 
failgl, or, when great indolence of the part is present. 
These cases arc, however, very obstinate, and much time is frequently 
required to bring about a cure—several months being often not long 
enough; but the fgtor, which is the chief symptom of annoyance to 
the sufferer, may “speedily be removed by the mechanical and local 
means @lready suggested, and so the worst feature of the disease 
becomes destroyed, and the mental as well as the physical comfort of the 
patient secured. 
Whey, however, this inflammatory @ction and perhaps ulceration is 
allowed to continue, a different rpsult will ensue; the bone itself 
may become involved, and as*a result, necrosis follows. In so-called oe . 
strumous subjects, this condition is not infrequent. I have, however, ae 
no evidence to give that such a necrosis is always the result of the ex- 
tension of the inflammation from the soft parts around the bone to the 
bone itself. In many cases, I believe, if not in the majority, the disease Necrosis may 
originates in the bones. originate in 
Necrosis of bone in the nose is not an unfrequent condition, and, ag 2° 
such, is another cause of the disease described as ozena. It is found : 
in children as well as in adult life, and may be the result of injury, ex- May result. | 
tension of disease from the soft parts covering the bones or associated = mary 
with the so-called strumous diathesis, or with the syphilitic poison. 2?" 
Occasionally it takes place wilthout any such distinct cause, when it is 
described as idiopathic; it being well known, that inflammation of bone 
may arise per se. 
When ozeena is the result of necrosed bone, the fetor is generally of . 

° a peculiar character, such as is well known to accompany diseased anid 
boue; and under these circumstences, by careful examination with the 
speculum or probe, bare bone wjll often be detected, by which the 
nature of the disease becomes tolerably evident. In early life I believe 
that inherited syphilis€s a more frequent cause of this affection than is 
generally suspected, and this opinion has been confirmed hy the presence 
of other marked symptoms in some cases, such as old skin diseases, 
syphilitié teeth, of keratitis. 

To form a correct opinion in all cases of ozeena, a careful history of Diagnosis. 
the case must be obtained and well-known symptoms not over- 
looked, for unless an accurate knowledge of the case can be 
acquired, the treatment adopted must be doubtful, and consequently 
unsuccessful. e 
TREATMENT.— When the gresence of necrosed bone has been made Treatment. 
out as the cause of the disease called ozena, it is tolerably evident that 
the patient will not recover until the fetid bose has been removed, or 
rather has exfoliated. To this end the preservation of perfect clean- 
liness by means of the douche or syringe, with or without stimulating or 
antiseptic lotions, may be employed, and tonics should be administered. 
If syphilis, either hereditary or acquired, is the apparent cause, our 
remedies must be modified to the general requirements of the patient. 
Mercurials are seldom necessary, although in children suffering from Tonics, 
this disease, where the history and other symptoms of congenital iodine. 
syphilis are present, I have given them, associated with tonics, with 
marked benefit, and, in obstinate eases in adult life, such a combina- 
tion may also fe-mnploved The perchloride and grem iodide have Perchloride 
proved the best forms in my experience, and, when combined with ° mercury. 
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tonics, such as quinine, bark, or iron, are invaluable. I generally pre- 
scribe the perchloride with bark, and the iodide in pills at bedtjme, 
the patient taking at the same time the syrup of the iodide of iron and 
the iodide of potassium in some bitter infusion, such as quassia. If 
mercurials are not indicated or required, the combination of the iodides 
of iron and potassium cannot be too highly valued. ® 

In strumous subjects, perfect local cleanliness, and perhaps,stimu- 
lants, accompanied with tonics, as cod;liver oil, quinine, or iron alone, 
or in combination, generally suffice. In exceptiona] cases an operation 
may be required for the reméval of the dead bone, and where by 
forceps the bone cannot be taken away, Rouge’s operation (o7%e p. 9) 
may be performed. _ @ 


Disease of the Frontal Sinus. 


The frontal sinuses, as part of the nose, are liable to many of its 
diseases. Acute or chronic catarrhal inflammation is by no means un- 
common; both giving rise to a dull heavy pain over the forehead, 
which the inhalation of the fumes of half a grain or more of opium 
thrown on a hot piece of metal often speedily relieves. 

Acute suppuration of these sinuses is occasionally met with, and is 
attended with esevere local and genaral 
symptoms. Under these circumstances, 
the application of the trephine to the 
outer shell of bone may be required. 
Necrosis of the bones covering in the 
sinuses may exist, and the latter are 
also liable to fracture. New growths 
may likewise be found in this locality 
—cancerous, myeloid, or bony; the ivory 
osseous growths being more frequently 
found in the air-eells of the frontal bone 
and nasal fossz than in any other lo- 
cality. From modern investigations 
they appear to have @ periosteal origin 
and soon become loose. In Hilton’s 
well-known case the growth sloughed 
away. In the case of my own, from 
which Figs. 306 and 307 were taken, the 
osseous mass was evidently dying when 
it was removed. It had been growing 

Enostosis of frontal sinus. in the frohtal sinus of a man, wt. 24, 

e for four years, and had gradually en- 

croached upon the orbit. I enucleated it from its bed by means of 

an elevator, after having taken away the layer of frontal bone that 

covered it in. A good recovery ensued (‘Guy’s Hospital Reports,’ 

1873-4). M. Olivier’s treatise upon the subject, published in Paris in 
1869, gives all the facts known about such growths. 

In all tumours occupying the centre of the frontal region in children 
the possibility that any on. may be a hernig of the brain and ite 
membranes should be borne in mind. 

Distension of the frontal sinus is an affection not sufficiently known, 
indeed, it hag-been described only by Lawson and Higgens. It shows 
iteelf a9 a chronic swelling, or expansion of the bone near the inner 
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angle of the orbit above the lachrymal sac, and is attended at times 
witg pain of a dull aching character. Occasionally the affection is 


Fre, 307, 





Enostosis after removal. 


painless or the pain is intermittent. Occasionally with the swelling 
there is some watering of the eye, and in rare cases the eyeball is 
pushed outwards. Injury is said by Lawson to be its common cause, but Diseases and 
in the three cases I have seen it came on by itself. When injury has injures of 
i aoe the eye. 
been the cause it was probably a fracture, the fracture bringing about 
a closure of the communication between the middle meatus of the nose 
and frontal sinus. The swelling contains a more or less purulent 
tenacious fluid. 

Distension of the frontal sinus, writes Higgens, “has probably no ‘Guy’s 
early symptoms. There is at no time severe pain, nor, indeed, any, Hoe. Rep.,’ 
until the disease has far advanced.” Indeed, it is probable that the jos)” 
disease is not to be recognised until the orbital wall of the sinus begins 
to bulge, or the bone has so thinned as to allow the distended sinus 
to appear as a soft fluctuating swelling with a raised bony and clearly 
defined margin. In one of my cases this condition was very marked. 

When the swelling is hard and bony it may be mistaken for an osseous Diagnosis. 

growth, such as is figured in Fig. 306. When it is soft and fluctuating 
it may be regarded as an abscess connected with the lachrymal sac. 
When the bone has thinned and gives a crackling sensation on pres- 
gure, or when, as noted above, a soft fluctuating swelling surmounts 
an elevated bony ridge its true nature is rendered probable, and when 
the tumour varies in size at different times of the day,’ the dia- 
gnosis is certain, this variation in size being, according to Higgens, 
“due to the fluid becoming—when the patient lies down—evenly dif- 
fused throughout the sinus, whilst it gravitates to the part after the 
erect position has been maintained for a few hours.” 

TREATMENT.—There is but one kind which can bring about a cure, Treatment. 
and that is the free opening of the swelling and its efficient drainage 
into the nose, which should be guaranteed by the introduction of rubber 
tube. The cavity should be washed out daily with some antiseptic. 

In two of my three cases a cure was effected by these means after the 
lapse of months In one case thé sinus through the forehead is still 


open, 
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Rhino-plastic or Taliacotian Operations. 


@ 

Gaspar Tagliacozzi, or Taliacotius, Professor of Anatomy and 
Surgery in the University of Bologna, was the first to bring these 
operations into notoriety, and they have consequently been named after 
him. He was not, however, the originator of the oration, as he him- 
self refers to earlier men, such as A. Paré and others, who have gecom- 
mended it, but he was the first to practise it with much success, and 
quite deserves the fame that attended his efforts. His principal work, 
published in 1597, at Venice, ohly two years before his death, gives 
the histories of the cases in which he operated. 

His method consisted essentially in °taking a flap of skin from 
the arm and transplanting it to the nose, and so restoring that organ 
to its normal appearance where there had been any loss of sub- 
stance. 

Modern Surgeons, instead of following the great Italian example, 
generally prefer to adopt the Indian method, and take the integu- 
ment from the forehead. The operation is by no means common. 
It may be undertaken to restore the nose wholly or in part, and 
the amount of healthy integument required for this purpose will be 
regulated by the want. The ingenuity of the Surgeon, too, will be taxed 
in every case to adapt his operation to its special requirements. He 
must, however, always be careful to give himself abundance of new 
material; and, having satisfied himself of the wants of the individual 
case, and that the parts upon which he is about to operate have long 
lost all traces of disease, he can then may out upon the centre or lateral 
portion of the forehead of the patient that portion of integument he 

proposes to transplant, having 

Fie. 308. planned it beforehand on a piece 

‘of paper, plaster, or wash-leather. 
The shape @equired for a nose and 

columna will be such as is indi- 

cated in Figs. 302 and 308, the 

flap measuring® three iftches in 

each diameter. The Surgeon 

shall then make raw the whole 

surface of the old nose, to which 

the flap is to be united, cutting 

a deep groove close down to the 

bones bounding the nasal cavity 

for the reception of the new flap. 

A sponge may then be firmly 

pressed upon this raw surface to 

arrest the bleeding, while the 

Surgeon proceeds to dissect up 

the integument he had previously 

marked out upon the forehead. 

In doing this care should be ob- 

served not to bruise or otherwi-e injure this borrowed skin. The incision 
should be clean,and extend down to the bone. The flap should be dis- 
sected up boldly and freely, care being observed to leave a good neck, 
through whicd the circulation can be maintained, and “to make it long 
enough to allow of its being turned round, For this purpose it iss 
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good practice to make the incision on the side to which the twist is to 
be @ade a little longer than the other. 

When all bleeding has ceased, the frontal flap with the external 
surface still uppermost should be turned half round, and applied to the 
nasal raw surface, to which it is to be carefully stitched ; the columnar 
portion being well pressed down into the groove made for it, and fixed. 

The neg nostrils ought to be supported by oiled cotton wool or lint, and 
the surface covered with the samesort of material to maintain its warmth. 
The gaping wound on the forehead can then be brought together as far 
as possible by means of strapping, and left to heal by granulation— 
the operation of skin grafting expedjting repair. The sutures may be 
removed on the second or third day. For the next month the greatest 
care is requisite in the dressing of the wound, and in keeping the 
nostrils up with a plug, the one suggested by Langenbeck being the 
best; and, as soon as the new flap has consolidated, the neck of integu- 
ment at the root of the nose may be divided. In the case illustrated 
(Fig. 8309) such a practice was not called for. I operated upon it in 
1872 with an excellent result. When the formation of the columna is r’ 
required, Liston’s plan is the one generally employed, and is thus 
described in his own words : 

“ Restoration of the colimna is an operation which, in this and other o, 
civilised countries, must be more frequently required than the restora- restoration 
tion of the whole nose. This latter operation came to be practised in of the 
consequence of the frequency of mutilations as a punishment; but COUN: 
the punishment for some of our sins is left to Nature, and she generally 
relents before the whole of the organ disappears. This columna is 
frequently destroyed by ulcera- 
tion. The deformity produce? Fig, 809. 
by its loss is not far short of that . 
caused by destruction of the whole 
nose. Happily, after t&e ulcera- 
tion has been checked, the part 
can be renewed neatly, safely, and 
without fouch suffering to the 
patient. The operation which I 
have practised successfully for 





: . Liston’s 
some years, and in many instances, operation 
is thus performed :—The inner described, 


surface of the apex is first pared. 
A sharp-pointed bistoury is then 
passed through the upper lip-— 
previously stretched and raised 
by an agsistant—close to the 
ruins of the former columna, and 
about an eighth of an inch on one 
side of the mesial line. The in- 
cision is continued down, in a 
straight direction, to the free mar- 


: : ae Appegrance of face after formation of 
gin of the lip, and a similar one, v new nose. 


parallel to the former, is made 

on the opposite sige of the mesial lime, so as to insulate a flap about a 

quarter of an inch in breadth, and composed of skin, mucov membrane, 

and interposed substance. The freenulum is then divided, and the pro- 
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labium of the flap removed. In order to fix a new columna firmly and 
with accuracy in its proper place a sewing needle is passed from with- 
out through the apex of the nose, and obliquely through the extremity 
of the elevated flap ; afew turns of thread over this suffices to approxi- 
mate and retain the surfaces. It is to be observed that the flap is not 
twisted round, as in the operation already detailed, but simply elevated, 
so as to do away with the risk of failure. Twisting is here unneOessary, 
for the mucous lining of the lip, forming the outer surface of the co- 
lumna, readily assumes the coloyr and appearance of integument, after 
exposure for sometime. The fixing of the columna having beenaccom- 
plished, the edges of the lip must k3 neafly brought together.” 

The sutures can be removed on the third or fourth day, when, as a 
rule, the parts have cicatrised. The ultimate result of the case 
depends materially upon the care bestowed upon its after-treatment. 
In the case illustrated in Fig. 309, which I operated upon several 
years ago, a gratifying result ensued, the bridge of the nose re- 
quiring no second operation. Dr. Lichtenberg has had within the last 
few years some very successful cases ; and the late Mr. Skey had some 
excellent results in his practice. I saw one that he had operated upon 
de before, which was very excellent. It is well, however, to remember 

r. Skey’s advice when he says, “ Let it be the patient who urges the 
operation.” 

Of late years, Langenbeck has suggested the propriety of dissect- 
ing up the periosteum from the frontal bone with the skin flap 
so a8 to give a bony nose, but it is a question how far this osteo- 
ane aa is an advantage. The opération has not found much 

‘avour. 

‘When only one ala has to be restored, the flap may either be taken 
from the nose itself or from the cheek, the particulars of the plan 
being left to the ingenuity of the Surgeon to determine. 


CHAPTER XVIII. 
SURGICAL AFFECTIONS OF THE LARYNX AND TRACHEA. 


THE larynx and windpipe may be contused from external injury, or, 
the cartilages and trachea rings fractured ; the‘nature and severity of the 
symptoms following these accidents varying with the character and the 
amount of injury; some years ago, a case came under my care in which 
the thyrotd cartilage wak fractured obliquely across the body. The acci- 
dent was attended with much bleeding and cough, but these soon disap- 
peared, and an excellent recovery ensued. In 1877, Dr. A. Corley, of 
Dublin, recorded a case, in which afte: death the second, third, and pos- 
sibly the fourth cartilages of the trachea were fractured and projected un- 
evenly into the tube, associated with suppuration around a necrosed cricoid 
cartilage. The preparation was taken from a woman, xt. 86, who had 
been squeezed in the throat tome weeks befores and was admitted into 
the Richmond Hospital with dyspnea, stridulous breathing, congestion 
of face, and external signs of infla.amation about her throat, and for 
which trachestomy had been unsuccessfully performed. There is more 
danger when the cricoid cartilage is involved than the thyroid, 
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e trachea may also be completely divided subcutaneously. I saw Subcutane- 
this in June, 1876, at Guy’s Hospital, in the case of a man, set. 47, ous division 
who was crushed between a barge and the side of a vessel, the prow of of trachea, 
the barge striking his neck. The accident was followed. by dyspnoa 
and some emphysefha of the neck, but the symptoms were not urgent 
so long. as the erect position was maintained, but the recumbent was 
impossible. The man lived fifty hours and died quietly. After death, 
the trachea was found to be completely severed below the thyroid body ; 
the two ends being separated for an inck and a half, while the lower end 
was bel6w the innominate vein. 

There was no external bruise to denote the severity of the injury. 


Wounds of the Throat. 


These are generally made by the hand of the suicide, and conse- Wounds of 
quently have a double interest ; the dangors of the local injury being the throat, 
complicated with the peculiar mental condition of the sufferer. It is 
essential, therefore, for the Surgeon to dwell seriously beforehand upon 
the necessities of these cases, in order that he may be prepared to act 
with decision in the hour of danger. 

In the majority of cases of “cut throat” the wound is only of @ Superficial. 
superficial nature, and simply involves skin, or skin and muscle, and 
does not implicate either the pharynx or the respiratory tract. These 
cases require no other local treatment than that usually employed for 
skin wounds, such as sutures and some simple dressing. 

When the wound is of a deeper character, 1t may penetrate into the Deep. 
pharynx and air-passages, or involve the deep vessels, the dangers of 
the case being much determined,by the position of the wound. 

My colleague Mr. Durham in an able article in ‘ Holmes’ Surgery,’ 

(8rd Ed.) shows, that of 232 unselected cases the wound was 


Above the hyoid*bone in Ta. eR 17 cases. 
Through the thyro-hyoid membrane in . 80 
Through the thyroidcartilagein . . 42 
Through the crico-thyroid membranein . 86 
Intothe tracheain . . . . . 67 


The respiratory tract was opened in about two thirds of the cases. 

In all cases of cut throat, hemorrhage as the direct result of a Hemorrhage 
divided or wounded artery or vein is to be apprehended ; and, although may occur. 
from the deep position of the carotid artery and jugular vein these 
vessels in the majority of cases escape injury, yet when they are divided 
death is usually rapid. Partial or complete division of some of the 
branches of these vessels is, however, not ynfrequent. 

A man in Guy’s, wt. 21, ina fit of despondency cut his throat, and Examples. 
died from profuse hemorrhage into the lung before help could be 
obtained. The blood was found after death to have come from a 
divided superior thyroid artery. An inmate of St. George’s divided 
the left common carotid artery and wounded the internal jugular vein 
with a penknife, and died before the housg Surgeon could arrive. “A 
gentleman, who committed suicide by cutting deeply between the os 
hyoides and thyroid cartilage, parfially divided the external carotid 
artery on the right side, just as it was given off; the fow of blood 
‘was immense, and he was found dead within ten minutes of the in- 
fliction of the wound.” (Fothergillian Prize Essay for 1836, by my 
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father, the late Mr. T. E. Bryant.) In Guy’s Museum, Prep. 17117, 
the left internal jugular vein may be seen divided ; the cut being between 
the thyroid and cricoid cartilages, and proving speedily fatal. Prep. 
1711° shows division of the inferior thyroid artery. 
Hemorrhage Blood may flow into the trachea and, suddenlg or slowly, cause 
intotrachea. asphyxia; it may coagulate over the orifice of the larynx with the same 
result. Mr. Le Gros Clark has also shown (‘ Surg. Diag.,’ 18})) how 
air may enter the circulation througfi a partially divided vein and 
destroy life in twenty-four hours. 
Division of When the incision is above the hyoid bone and deep, the tongue may 
the tongue. be divided, and the loosened porticn by falling over the orifice of the 
larynx may cause sudden death by suffocation. In wounds of this 
description, the Surgeon should consequently guard against the possi- 
bility of this contingency by passing a thread through the tongue 
and drawing it forward. 
Epiglottis When the cut is just above the thyroid cartilage, the epiglottis 
a may be divided, and this falling into the larynx may cause fatal dys- 
pnea. To prevent this a stitch should be inserted into the divided 
portion and the parts adjusted. The same result may take place when 
any portion of the orifice of the larynx has been detached. Indeed, all 
loose bodies likely to obstruct respiration should be fixed. Emphy- 
sema is by no means an uncommon complication of cut throat when 
the respiratory tract has been opened, and is not, as a rule, a dan- 
gerous occurrence. It is more common when the external wound is 
small. 
Secondary Inflammation of the air-tubes and luftgs is the secondary danger of 
dangers. = wounds of the throat involving the air-passages; and, when the pha- 
Tynx or cesophagus has been opened, this risk is aggravated by the 
possible introduction of food intosthe trachea. It “was the cause 
of death m 17 out of 21 fatal cases of cyg throat consecutively 
treated at Guy’s Hospital, in which the more immediate effects of the 
injury had been survived” (Durham). Purulent infiltration of the 
cellular tissue of the neck may also ensue, or cedegna of the glottis; 
and, at a later date, the air-passages may be obstructed by the cicatri- | 
sation of the wound or the contraction of the trachea. In exceptional 
cases a permanent fistulous opening may be left. 
General The immediate danger of a wound in the throat consequently depends 
summary. (1) on the quantity of blood lost ; (2) on the risk of suffocation from 
blood flowing into the uair-tube; (3) the danger of suffocation by 
tissues divided and partially separated frém their connections obstruct- 
ing the larynx. The.secondary dangers are those of oedema of the 
larynx and inflammation of the air-passages, and, later on, from sub- 
sequent obstruction of the divided tube by the contraction of new 
tissue around it, or the growth of exuberant granulations round the 
Treatment. wound. . 
1, Arrest TREATMENT.—The first duty of the Surgeon under all circumstances 
hemorrhage. is to arrest hemorrhage. Arteries ought to be ligatured or twisted, 
80 also all deep veins when moderate pressure fails to check the flow of 
blood. A wounded artery or vein should be lifatured above and below 
the wound. To tie up an opening in a large vein with @ lateral 
ligature is had practice. 7 , 
To find the bleeding vessel, the wound may have to be enlarged. 
The internal jugular vein may be ligatured with a good prospect of a 
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successful result. Durham states that out of 72 cases 48 recovered. 
Gi€ss has demonstrated the soundness of the practice (‘ Amer. Journ. 
of Med. Science,’ 1867). 

The second duty of the Surgeon is to prevent suffocation. He should 2. Prevent 
see that the respirgtory orifice is kept clear of blood, or of any divided *focation. 
structure, such as the tongue or epiglottis. Coagula ought to be 
speedi@y removed, and respiration encouraged by artificial means when 
natural processes have failed. ¢ 

Wher the larynx or trachea has been wounded, the aim of the 8. Adapt the 
Surgeon should be to keep the divided pieces of the tube in continuity “vided tube 
and not to allow the upper portign to overlap the lower, and thus ™ poses: 
obstruct the respiration; at the same time care must be taken to 
keep the wounded parts sufficiently open to allow of the escape of 
the mucus, which is always profuse, and to permit the free ingress 
of air. 

If the wound is very extensive, and difficulties arise in carrying out Sutures. 
the above indications, sutures may be introduced; but it must be left 
to the Surgeon’s judgment to decide when they may be necessary, 
according to the exigencies of the individual case. In large wounds, 
where the parts cannot be kept together, a suture is often of immense 
benefit, and sutures wheh applied should be put in firmly, including 
often the whole thickness of the tissues. Their object can only be to 
fix the divided parts in position, and to prevent, by their sudden move- 
ment, any mechanical obstruction to the respiratory act. To do this 
effectually, the measures employed should be boldly executed. The Head to be 
head should be kept forward by the application of bandages, and water bent forward. 
dressing applied to the wound itself; constant attention is demanded 
of the nurse to keep the wounde clear of discharge, and to see that no Warm and 
obstruction to the breathing takes place. The atmosphere the patient moist 
breathes should be kept warm and made moist by the introduction of *™mosphere. 
steam, and the wouitl covered wifh muslin. The closest attention 
should be paid to the patient by a ekilful nurse, and every mental and 
bodily want or weakness cared for. As regards nourishment, abun- 
dance slfould alwhys be provided, although it is not such an easy task 
for the patient to take it. 

When the pharynx or cesophagus is extensively opened, the patient mee eal 
should never be allowed to swallow, but be fed by means of a tube tube. 
passed either through the nose or mouth, and not through the wound, required. 
and directed with the fitger carefully down the throat into the lower 
portion of the esophagus. eIhrough this, beef tea, eggs, brandy, and 
other liquid nourishment, such as the symptoms indicate, may be periodi- 
cally administered. [have an instance before nfe of this kind, and where 
the patient was kept alive by such means for nearly six weeks, the tube 
having been passed through the nose. At the end of this time he was 
able to swallow, and recovery ensued. When acting as dresser to the 
late Mr. Aston Key, I had a case where the wound was inflicted through 
the trachea, dividing the oesophagus. In this instance the man was 
fed twice daily through a tube passed through the mouth and directed 
with care into the lower esophageal ®pening; this practice being 
carried on for many weeks was rewarded by recovery. The plan of 
treatment just jndicated, howevex, is only rational, and is such as any 
Surgeon would naturally suggest. All complications, s@ch as suppura- 
tion in the cellular tissues around the wound, bronchitis, or broncho- 
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pneumonia, are to be dealt with as they arise. Some have suggested 
Tracheotomy the propriety of tracheotomy in severe cases of cut throat, so ag; to 
in eut throat. allow the wound to be closed. Jam unable, however, to see the ad- 
vantages offered by this practice in ordinary cases; although in wounds 
involving the epiglottis or upper part of the larynx, when inflamma- 
tory cedema appears as a secondary result, causing’ bbstruction to re- 
spiration and threatening life, there is no doubt as to the wisdon of the 
practice. These cases, however, are uncommon. 
Contraction Among the most remote dangers of such wounds, the mechanical 
and fistule obstruction of exuberant granulacions ought to be mentioned; likewise, 
after wounds. some narrowing of the air-passage, from contraction of the cfcatrix; 
and tracheal fistula. These results aré common to traumatic and 
surgical wounds of the part. In Prep. 1711", Guy’s Hosp. Museum, 
taken from a patient who had lived for many years after a wound 
which had involved both the trachea and cesophagus, both the trachea 
and cesophagus are much contracted above the opening, and, in a less 
degree, below. In 1873 I was called upon to perform tracheotomy 
on a man, et. 67, who had cut his throat through the thyroid 
cartilage sixteen months previously; for eight or ten months he 
had been suffering from gradually increasing difficulty of breathing, 
due to the contraction of the air-passage, and this patient has ever 
since been obliged to wear the canula. In the seventh vol. of the 
‘Clin. Soc. Trans.’ an interesting case of the kind has been recorded 


by Mr. H. Lee. 


Foreign Bodies in the Windpipe. 

Foreign There are few accidents which excite more anxiety and alarm to a 
ae the Jooker-on than the passage of a foreigm body into the larynx or trachea, 
Pipe. since the unfortunate subject, in the midst of apparent health or hap- 
piness, is suddenly forced to make violent struggles for life. To the 
spectator death seems imminent; and in the Surgeon no less painful 
feelings are excited, for unless by his art timely relief can be afforded, 
the danger which is apparent becomes real, and death is almost a 

certainty. : : 
Frequency The majority of the victims of such an accident are children, although 

in children. adults are not exempt from such a contingency. 

Mode of A foreign body may be inhaled at any moment; a sudden inspiration 
entry of |——s being sufficient when the mouth is full, or holds a foreign body which 
foreign body. ig smooth, light, or small, such as 2 seed, fruit ctone, bead, bean, nut, or 
coin. Vomited matter may likewise be drawn by inspiration into the 
air-tubes by patients in a state of unconsciousness, as when drunk under 
an anesthetic, or in an epileptic fit. Foreign matter may likewise find an 
entry into the respiratory tract through a fistulous opening between the 
cesophagus and trachea, the result of simple or cancerous ulceration. The 
Situation of body may be lodged at the orifice of thedarynx (Fig.310), and thus cause 
the foreign sudden asphyxia; or pass into the rima or ventricle, where it may be 
body. arrested, and give rise to spasm or cause cedema, and, as a consequence, 
more or less gradual obstruction. It may likewise pass into the trachea 
or bronchi, the right bronchur’being its most coramon seat, and become 
either impacted or remain movable. The size and shape of the foreign 
body determines many of these poirés; for whilst a large one will na- 
turally be arrested at the orifice of the larynx, a small one will probably 
passthrough, A jagged and light body, such as a seed or piece of nut- 
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shell, would be more likely to be caught in the rima than a small round 
bogy, such asa bean. A light body will remain movable, whereas 
heavier one may become impacted. 


Fie. 311. 





NN fig 


Bone in larynx causing death, taken Date stone impacted in 
from a child 11 months old. right bronchus. 
Prep. 17108. Prep. 171735. 


A piece of meat may become impacted in the rima glottidis, and cause 
instantaneous death (Prep. Guy’s Hosp. Mus. 1710). 

In the case of a child, et. 24, on whom I unsuccessfully operated in 
1864, a date stone was found impacted in the right bronchus, while 
its upper end was pressing against the left side of the trachea, and 
exciting ulceration (Fig. 311). The child lived four days. In another 
case, recorded in my ‘Clinical Surgery,’ Part II, a bean was firmly 
impacted in theeright bronchus, causing complete obstruction to the 
right lung. 

The fact pointed out by Goodall, of Dublin, that the septum at the Most _ 
division of the trachea is somewhat to the left of the median line is ha Fao an 
probably the explanation of the right bronchus being more frequently bronchi 
the seat of the foreign gody than the left. The larger size of the right 
bronchus doubtless favours this tendency. 

The symptoms which atténd the entrance of a foreign body into the Symptoms. 
gir-passages are somewhat characteristic, although those that follow 
are often obscure. The most typical Js a violent convulsive cough sudden fits 
coming on abruptly, followed by difficult respiration, and a feeling of cough. 
of suffocation—this spasmodic cough being likely to recur at intervals 
on any movement, and as long as the foreign body is loose. 

When the foreign body is lodged near the rima, and impacted, the Altered 
voice is altered in character, whistling or stridulous; and there may VY 
be some tenderness gf the larynx on gnanipulation or pain. When 
an extraneous body is in the ventricles, the spasmodic derange- 
ment to which it gives rise tgo often proves speedily fatal. In 
children, rapid*suffocation is a common result of suchga cause, death 
being more frequent from spasm of the glottis than from mechanical 
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obstruction by the foreign body; though when the body is fixed in 
the larynx, chronie obstruction often comes on from the edemd of 
the larynx excited by its presence. 

When the breathing of the patient is at times natural, and at others 
disturbed by a paroxysm of cough or dyspnea, and when these sym- 
ptoms are brought on by any movement or violent’ respiratory effort, 
it is probable that the foreign body is loose in the trachea or in org of its 
divisions; indeed, patients are conscious occasionally of the movement 
of the body. When by auscultation it can be made out that air enters 
one lung freely and the other feebly, the exact seat of impaction of 
the foreign body is indicated, and the amount of dyspnwa present will 
depend upon the tightness of the impactfon. 

When the extraneous body has passed through the larynx into the 
trachea, there may be long intervals of repose between the attacks of 
laryngeal spasm ; but any spasm may prove fatal. 

Many cases are now on record in which foreign bodies, particularly 
coins, have been impacted in a bronchus, and have given rise to no 
urgent symptoms for years. Dupuytren in one of his lectures given in 
1838 relates a case where a coin was known to have been in the air- 
passage for ten years without producing any very distressing effects, 
and was found after death to occupy a tubercular excavation. Professor 
Gross gives a case in which a portion of bone is said to have been 
coughed up, after having been retained for sixty years. Cases such as 
these, however, should never allow the Surgeon to rest satisfied, or 
permit a foreign body to remain in the air-passages; for so long as it 
does, death may at any moment be sudgenly produced by convulsive 
laryngeal spasm, or more slowly by broncho- pneumonia. 

Difficulty of breathing is not uncommon as a consequence of the 
arrest of food in the cesophagus or lower part of the pharynx, and at 
first sight, the Surgeon might think that the symptoms are due to 
the presence of some foreign body in the air-p&ssage. When doubt 
exists, the patient should be made tq swallow; in laryngeal obstruction 
no difficulty will be experienced by the act, whereas in pharyngeal it 
will be impossible. Under other circumstances a‘probangemay be 
carefully introduced into the esophagus, and, in every case, a careful 
exploration of the throat and pharynx with the finger should be made. 
When the foreign body is impacted in the pharynx and cannot be 
removed, and laryngeal spasm threatens life, the windpipe may require 
to be opened. The Surgeon should always hesitate to employ force in 
pressing a foreign body downwards. , 

TREATMENT.—Given the diagnosis of a foreign body in the windpipe, 
the duty of the Surgeonaplainly is to endeavour to remove it. There 
should be no deviation from this resolution, because so long as a foreign 
body remains in the air passage sudden death from spasm of the larynx 
is imminent, and the first spasm may prove fatal; the spasm being pro- 
duced by any movement of the foreign body. The Surgeon should never 
allow himself to be misled by the mildness of the symptoms nor by the 
knowledge that in rare instances foreign bodies have remained in the 
passage for years, and even thembeen expelled, singe such cases are excep- 
tional. The accident is one that will inevitably destroy life, although 
it must be doubtful at what time, or in what form, danger may appear. 

In all urgent cases in which spasm of the larynx threatens life, 
tracheotomy should be performed; because with an opening in the 
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trachea, a fatal spasm is impossible, and the Surgeon may then proceed 
tofuvestigate the case. In cases in which life appears to be extinguished 

the same practice should be adopted, artificial respiration being subse- py ther 
quently maintained. Should the symptoms point to the larynx as the seat measures to 
of the impaction, fhe upper orifice should be closely examined by the be adopted. 
finger introduced through the mouth, and a full-sized bougie or 

cathetpr, or what is better, a small piece of sponge held by forceps or 

fixed on a handle introduced from below through the wound into the 

larynx. By these measures most foreign bodies caught and impacted 

in the larynx itself may be removed. In exceptional cases where 

these measures fail, the Surgeon gay be called upon to lay open the 

larynx. The laryngoscope at times will be an invaluable aid in 

guiding to the position of the foreign body and in effecting its extrac- 

tion. It is only applicable, however, in adults. When the position 

of the foreign body is known, its removal may be facilitated by 

curved forceps. 

Laryngotomy is scarcely applicable to these cases, the majority being ee 
found in children. In children, the opening in the trachea should ieachentoniy: 
always be as high as possible, and there is no objection to dividing 
the cricoid cartilage (laryngo-tracheotomy) to reach the larynx. When 
the foreign body is so fixed in the larynx as to be immovable by the 
means suggested, the thyroid cartilage must be laid open by increasing 
the incision upwards. In doing this the larynx will be fully exposed, 
and the rembval of the body facilitated. When the foreign body has 
passed the larynx and is in the trachea, a free opening should be made 
low down in the passage, and when this is done it not unfrequently 
happens that the foreign body is expelled. Should this not happen, and 
the foreign body is heavy and smooth, the patient may be inverted, and 
succussion employed, that is, the patient should be patted sharply on gy cussion, 
the back or shaken with the view of dislodging it. But this proceeding 
should not be emplofed until the“trachea has been opened. Should 
the foreign body be light, it may possibly be extracted by means of the 
“sucker” figured 3164 at page 35. The rubber-tube for this purpose 
should bt long. ‘ 

Some Surgeons advise the introduction of forceps or other instrument Use of 
through the wound into the trachea for the removal of the foreign rere 
body, and in recent times success has followed the practice. Thus in 
May, 1876, Mr. Maunder extracted, by means of a loop of silver wire 
through an opening made in the trachea, a glass sleeve-link from the 
left bronchus of a boy et,13. Mr. Hulke, in August, 1876, hooked 
out of the right bronchus of a woman, wt. 37, the outer tube of a 
tracheotomy canula by means of a picce of @erman silver wire bent 
into a hook ; and Mr. Lucas, on November 16, 1877, removed by means 
of forceps the same kind of thing from the left bronchus of a man st. 

57, the tube having been in the bronchus for seven weeks. 

Fig. 312 represents an excellent pair of forceps for this purpose. It 
was made for Dr. S. D. Gross, of Louisville, before 1854, and is taken 
from his book on ‘ Foreign Bodies in the Air-passages.’ ‘ They,” as 
described by him, “ane composed of sifver, and are a little upwards 
of eight inches in length. The handle is considerably curved on the 
flat, and has two large rings for ¢he thumb and finger. The blades, 
which are rounded and very slender, are five inches long “nd terminate 
each ina fenestrated extremity, nine lines in length by three lines in 
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width, the outer surface being smooth and convex, the inner flat and. 
slightly serrated. The blades when shut slightly overlap each ot}er. 
The weight of the instrument isa little over five drachms. The instru- 
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ment, being long and slender, may be used asa probe; being composed 
of silver may be bent at any point and in any direction; and being 
delicate cannot impede the passage of air during its use.” 

When these means fail to remove the forcign body, the patient must 
be left ; but the wound in the air-tube should be kept open. 

If the foreign body be in the larynx, the canula may be intro- 
duced, but when in the trachea or bronchus, its retention is in- 
jurious, as it prevents the escape of the substance. Under these cir- 
cumstances Hilton’s suggestion to form a transverse valvular opening 
in the trachea is undoubtedly the best since it readily allows the escape 
of the foreign body when impelled against its surface. The cutting 
out of a portion of the trachea is quite unnecessary. A better practice 
consists in making some provision for the tracheal wound to be held 
open by hooks, by some such apparatys as Golding-Bird’s tracheal 
dilator. In one case in which the trachea was deep 1 managed to 
keep the tracheal wound open by means of a divided ring of strong 
wire embracing the neck, its two ends being made to hook into the 
opening in the air-passage, and acting as retractors. In another I 
held the wound apart by means of a wire imtrument made on the 
principle of the eye speculum. When efforts fail at one time for the 
removal of the body, they may be successful at another. Mr. Brunel’s 
well-known case is one in point. Mr. Durham ‘nforms *us from 
an analysis of 636 cases of foreign bodies in the air-passages, that 
death resulted in forty-one per cent. when no operation was performed, 
and in twenty-three per cent. when operative measures were resorted 
to; and hence the chances are grently in favour of the latter practice. 
The foreign body having been removed, the shief danger has passed. 
There may be some inflammation of the air-passage as a result of the 
irritation of the foreign body, but this usually subsides on the removal 
of its cause; in exceptional instances it may prove troublesome, if not 
fatal. The nature of the substance has also much influence in deter- 
mining this result, smooth bodies being slightly irritating, while jagged 
are more so. The operation of tracheotomy doubtless does something 
towards aggravating the tendency to inflammation. Such a compli- 
cation should be treated on rational principles, but in the majority of 
instances the inflammation will subside spontaneously on the removal of 
the offending body. Water dressing to the wqund, and a warm, moist 
atmosphere, are the two essential points of practice to be attended to 
after the removal of the cause, ang, as a rule, convalescence speedily 
follows. Angsthetics ought always to be administeréd in these cases 
when operative interference is called for. 
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Scald of the Larynx. 


This somewhat common accident is engendered amongst the poor Edema of 
from the habit of feeding their children out of a teapot. The child, arn fom 
when thirsty and glone, being accustomed to drink from the “spout,” 
tries the same ae fentinet with the kettle of boiling water, and scalds 
the pgarynx and orifice of the larynx, so that cdema of the part 
follows, in the same manner,as a blister arises by the application of 
boiling water or steam to any other tissue. 

The symptoms caused by such an ‘accident appear, as a rule, very 
speedily, and the small chink of the glottis soon closes ; as a consequence, 

a fatal result ensues, unless early relief can be obtained. ¢ 

In some cases the mouth, with the soft palate, tongue, and fauces, Symptoms, 
will be found swollen and vesicated. There will also be difficulty in swal- 
lowing, and some alteration in the character of the voice. The respira- 
tion rapidly becomes affected, and a spasmodic croupy cough appears, 
with stridulous breathing. These symptums may become gradually or 
rapidly worse, and may be complicated with attacks of spasmodic 
dyspnoea, at long or short intervals; but when these attacks appear, 
the condition is extremely dangerous, as any spasm may provefatal. A 
somewhat similar result may arise from the intentional or accidental 
swallowing of any corrosive poison or acid, or from the inhalation of a 
flame. 

TREATMENT.—In a fair proportion of these cases little other treat- Treatmént. 
ment than a warm bed, the application of a hot sponge to the larynx, Mild means, 
and the inhalation of warm moist air, is ever needed; the symptoms 
subside as rapidly as they appear, three or four days seeing the 
worst of the case; and, in there mild cases, the laryngeal symptoms 
are probably never severe. When laryngeal symptoms exist, accom- 
panied by spasm, the case assumes a threatening aspect; indeed, the 
first spasm may be thé last. I have‘notes of the case of a child in whom 
the symptoms were so slight thaf no auxiety was felt, but a single 
spasm took place two hours and a half after the accident, and put an end 
to life. ¢ zi 

When symptoms are severe the operation of tracheotomy should Tracheotomy. 
be performed ; indeed, I am disposed to recommend this operation 
in every case in which the symptoms are progressing, and laryngeai 
spasms coexist. To postpone it too long, till the lungs become gorged 
with blood, and, consequently, disposed to intammatory action, and the 
powers of the patient are depressed, is a timid and certainly unsuc- 
cessful practice. In the opinion of many good Surgeons, I know 
it is thought desirable to postpone operative interference as long as pos- 
sible—“ to watch and wait.” In this I do not agree. When laryngeal 
Spasms exist with mechanical obstruction, nothing but opening the | 
windpipe places the patient in safety. Out of nine cases consecutively staat 
treated by tracheotomy five recovered. The statistics, however, of MY these cuses. 
colleague, Mr. Durham, are less favorable, thirty-five out of fifty- 
one cases terminating fatully. 

In some instances the scarification @ puncturing of the odema- 
tous opening of the larynx and epiglottis gives great relief. I 
have been accustomed to do thiseby means of an ordinary tenacu- 
lum or mounted needle. Mr. Tudor, formerly of the Dread- siglgiioans 
nought, has invented a useful instrument for the purpose, called an : 
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epigluttome. The punctures into the edematous tissue may be ipo 
and never seem to do harm. Drs. Wallace and Bevan, of Dublin, Iftve 
spoken very strongly in favour of the calomel treatment, two or three 
grains being given every hour until the symptoms are relieved ; and 
Dr. Croly uses inunction at the same time. Other Qirgeons speak well 
of antimony, and, doubtless, it is a drug that should always be given in 
doses of one, two, or three minims of the antimonial wine every quarter 
af an hour, until some effect has been made upon the disease, and then 
at longer intervals. The best local application to the larynx is the 
hot sponge. A blister over the upper part of the sternum sometimes 
does good, and, in exceptional casess leeches to the larynx may be used. 
The time required by all these remedies to produce their effects is too 
long, and their action is too uncertain to allow the Surgeon to pi asi 
upon them in acute cases ; as accessories to the treatment they are of use, 
but as means of preventing death when obstruction exists and spasms 
are frequent, they are not to be relied upon. When an operation is 
performed it should be tracheotomy. Laryngotomy is inapplicable, and 
too near to the disease. Anssthetics may be given without fear. 


Diseases of the Larynx requiring Tracheotomy. 


Since the introduction of the laryngoscope our knowledge of the 
disease of the larynx has so much increased, and the treatment of its 
different affections so much improved, that the subject has become 
somewhat extensive; so extensive, indeed, that enterprising members of 
our profession have contrived to turn it into a speciality. This isa 
subject of regret in a certain sense, as ét tends to make the bulk of 
the profession, and with it the student, look upon laryngeal affections 
as difficult subjects of investigation, arfl beyond the reach of average 
skill. This is not, however, in any way correct, for the use of the 
laryngoscope or throat speculum is no more difficult than that of any 
other instrument. To use it neafly and efficierftly requires skill and 
some practice, but the sume efforts are also essential to every other 
surgical investigation. 

The first laryngoscope was introduced to the profession in 1829 
by the late Dr. B. G. Babington of Guy’s Hospital, who, under the term 
“ glottiscope,” invented an instrument composed of a mirror fixed to a 
wire handle, which, being fixed against the palate whilst the tongue was 
depressed, enabled him to view the upper part of the larynx. Garcia, the 
singer, in 1855, gave an impulse to the idea by‘ throwing the sun’s rays 
into the back of his mouth by means of a mirror held in his left hand; 
and so from a dentist’s reflector introduced into his mouth he could 
witness the movements $f his larynx in the looking-glass. But to Drs. 
Czermak and Turck are unquestionably due the credit of having applied 
this mode of investigation in a scientific way to the diagnosis of 


laryngeal disease. They employed,* however, artificial illumination 
instead of solar, adopting the practice of Helmholtz in ophthalmoscopic 
operations. 


Mode of use. 


The ordinary mode of application of the instrument is very simple. 


The patient sits with his back to a good lightethat of the sun is the 
best, but a moderator, gas, or electric lamp will suffice. The lamp should 
be in a line with the patient’s face, and on his right aide the Surgeon, 


with the mirfor fastened round his head, faces the 


ight and reflects 


it on the patient, The patient is then directed to open his mouth 
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ee his tongue, and hold it with a handkerchief : a warmed mirror 
is Vhen introduced to the back of the fauces, while the tongue at this 
time is depressed. The rays of light from the frontal mirror are then 
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Laryngogcopic examination. 


made to fall upon the mirror in the pharynx, and, with a little 
arrangement, the glgttis and all jhe parts around, above or below, 
may be carefully examined. 
The pharyngeal mirror may also’ be well illuminated by simply pro- 
jecting the rays gf light from a large reflector fastened behind a gas 
or moderator lamp, as seen in Fig. 313. 
I have employed this method for many years, and found it more 
effectual than any other. 
It is impossible in the following chapter to give a full description of 
all the different affections to which the larynx is liable, nor would it 
be consistent with the object 1 have in view, since laryngeal affections 
come as much under the nétice of the physician as the Surgeon, and 
the latter is only consulted when medicine hgs failed to relieve sym- 
ptoms, and evidence exists of some progressive affection which, by 
causing obstruction to the respiratory process, threatens life. In the Diseases of 
following chapter I propose, therefore, to consider the diseases of the larynx in 
larynx in their surgical aspect énly, and to view them simply in their age teogoe 
relation to tracheotomy or other operative interference. ° 
In a general way it may be asserted that tracheotomy may be 
called for under any circumstances iy which obstruction exists to 
the respiratory act; “such as in pharyngeal affections mechanically 
affecting the larynx; in laryngeal disease, acute or chronic, in- 
flammatory or etherwise ; or in thmours pressing from_ without upon 
the windpipe in some part of its course. It may also be possibly 
required for some temporary purpose connected with operative 
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surgery, to insure the maintenance of the respiratory act during fhe 
removal of a large pharyngeal or maxillary tumour. 

Abscess of Pharyngeal Affections Obstracting the Respiration. 

pharynx, Abscesses about the pharynx or tonsils at times cause laryngeal 
obstruction, and such a complication should be treated by puncturing 

Inflamma- the abscess with a guarded bistoury. Inflammatory and ulcerating 

tory affection » factions of the throat, more particularly those called diphtheriffe, are 

of throat. 3 ie 
apt to spread to the larynx and set up a laryngitis. 

Tumoursof Tumours of the pharynx or tonsils are occasionally met with press- 

pharynx. ing ‘upon the larynx and interfering with its functions; a cyst may 
develop at the back of the tongue ift front of the epiglottis, and, by its 
size, almost close the laryngeal orifice; or a naso-pharyngeal tumour 
may so press downwards as not only to threaten life by suffocation, but 
to cause death. In a large naso-pharyngeal tumour I had to treat, 
the former condition was met with, but relief was given by the re- 
moval of the growth. In another case, one of cancerous tumour of the 
pharynx above the soft palate, occurring in a boy, et. 18, and which 

C rapidly recurred after its removal, death ensued from suffocation, 
tracheotomy having been rejected. Suffocation from simple enlarge- 
ment of the tonsils I believe to be unknown, although it has occurred 
from cancerous disease. 
Affections of the Larynx requiring Tracheotomy. 

Tracheotomy Inflammatory affections can never exist long without causing some 

inacute — closure of the glottis, thereby endangering life. In acute laryngitis of 

laryngitis. catarrhal origin, in membranous, and in diphtheritic croup, a few 
hours may be sufficient to produce this effect, either from cedema of the 
larynx, suppuration of the larynx, or thg effusion of a false membrane. 
In all, the result is the same, mechanical closure of the glottis 
complicated with spasm; and in all, the important question presents 
itself as to whether medical treatment can bg sufficient to check 
the disease, or surgical aid in the way of operative interfence is re- 
quired. Trousseau, our great authority in this matter of tracheotomy 

Incroup, im croup, maintained strongly, that the earlier the operation is per- 
formed the greater are the chances of success; that it ought to be 
performed before death is imminent; and that to whatever degree 
asphyxia may have proceeded, it ought to be tried; for in the most 
desperate cases there is a chance of success, provided the local lesion, 
the croup, constitutes the chief danger of the disease. In these views 
I entirely concur; they are physiologically sound and clinically correct. 
Indeed, the operation should be performed’ in all cases when the dis- 
ease is steadily progressing and is unaffected by medical treatment, and 
it should be undertaken before asphyxia, carbonemia, or severe blood 
poisoning has taken places To operate before any evidence of deficient 
oxygenation of the blood, as shown by lividity of the lips, &c., exists 
would be bad practice, and to postpone operative interference when such 
lividity is present is to throw away a chance. With retraction of the 
epigastrium and intercostal spaces, and supraclavicular depression in 
inspiration, with or without ¢yanosis, any delay would be dangerous. 
It is a clinical fact that in a large number of Cases the extension of 
disease is arrested by the operation, though when the lungs have be- 
come gorged with blood unfit for cirtulation by too protracted delay in 

Tracheotomy operating, a successful issue can hardly be looked for. 

: aso In chronic laryngitis, whether tubercular, syphilitic, or otherwise, 
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tracheotomy may be required to prevent impending death or as a 
means of cure. For the first indication it should not be postponed 
too long, for “too long” often means “too late,’ some spasmodic 
attack carrying off the patient. When these attacks consequently ap- 
pear and recur, tratheotomy should be performed. 5 

Tracheotomy as a means of cure in chronic inflammatory laryngeal Tracheotomy 
affecti@ns is not sufficiently practised. “It has been hitherto gene- 88a means 
rally performed in the class of cases to which I have just alluded— ° re 
to rescue patients from the danger ,.of impending suffocation, and 
to prolong life when threatened from laryngeal disease; and yet 
it must have struck most men, When watching cases which have 
been operated upon under these circumstances, how rapidly all laryn- 
geal symptoms disappear and ulcerative action undergoes a repara- 
tive process, both in the pharynx and larynx, after a new passage has 
been obtained for the respiratory act, and complete quiescence of the Early 
parts has been secured by means of tracheotomy.” I have a strong aa 
opinion, therefore, that it would be wise to perform the operation in einer 
ulcerative laryngeal affections at an earlier period than has hitherto | 
been practised, with a view of arresting the progress of the disease, and 
probably of saving the larynx as a respiratory and vocal organ, antici- 
pating the time when the operation may be demanded for the purpose 
of preventing impending suffocation. In the first volume of the 
‘Clinical Society’s Transactions’ I published some cases illustra- 
tive of these views, and my more recent experience has confirmed 
them. It should not be performed in the very early period of the dis- 
ease, whilst any reasonable hope exists that by medical or local treat- 
ment a successful result may be secured; but it should be undertaken 
in all cases of progressive disease, when local and general treatment 
have failed to make any impression on the local affection. 

Tumours of the larynx are not very uncommon. Children are liable Tumours of 
to suffer from warty growths of the rima or the surrounding parts, and “Me /eyax. 
in adults epithelial tumours are likewise met with. Cancerous growths, 
involving the larynx, are also on record. Mr. Holmes, in his admirable 
work ‘On Children’s Diseases,’ informs us that out of twenty-eight 
cases of tumour of the larynx, which he tabulated from the ‘ Transac- 
tions of the Pathological Society,’ seven were cancerous. He also 
points out the fact that, in cases of tumours of this region, life is 
threatened by the occasional fits of spasmodic dyspnea, the patient 
being often well in the intervals, and, when these recur very severely, 
it becomes necessary to perfurm tracheotomy. 

When warty growths exist, and it is impossible to remove them from 
above by means of the forceps, or snare, aided by the laryngoscope, the 
larynx may be laid open fearlessly in the middle line and the tumour 
removed. I did this in 1871, in a child, et. 3, for extensive warty 
disease of the epiglottis and gléttis with complete success; and my 
colleagues Mr. Durham and Mr. Davies Colley have done the same. I 
have also, by the operation of tracheotomy, prolonged for many months 
the life of a man who had a cancerous |gryngeal tumour obstructing 
respiration. 4 

Tracheotomy may also be required for tumours of the neck pressing 
upon the larynxe I have been calléd upon to operate under these cir- 
cumstances on three occasions. It may likewise be demanded for 
intrathoracic tumours, aneurismal or otherwise, on account of 
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sudden laryngeal spasm, due either to pressure on the recurrent laryn* 
geal nerve, or to compression of the trachea, Dr. Bristowe having Well 
shown (‘ St. Thomas’s Hosp. Rep ,’ vol. iii, 1872) “that destruction of 
the functional activity of one recurrent laryngeal nerve is marked by 
paralysis of the corresponding vocal cord, which cay be recognised by 
means of the laryngoscope, by impairment of the musical quality of 
the voice, and (probably) by some difficulty of swallowing, owingpto the 
tendency of food to slip into the larynx, but is not necessarily attended 
with stridor or dyspnoea ; and, in the second place, that compression of 
the trachea involves stridor and ‘difficulty of breathing which is often 
paroxysmal and liable to end in sudden death, but that it does not of 
itself interfere with perfect intonation, excepting only in so far as it 
may render the voice weak by diminishing the supply of wind to the 
vocal organs.” 


Excision of the Larynx. 


This operation was first performed by P. H. Watson in 1866, and 
c later by Billroth, of Vienna, in 1873, for cancerous disease; Heine, of 
Prague ; Moriz Schmidt, of Frankfort-on-the-Maine ; Langenbeck, of 
Berlin; Caselli, of Milan, and Gussenbauer, of Prague, but the success 
that has attended it is not such as to lead me to recommend the opera- 
tion. The operation can be performed by making a transverse incision 
parallel to and above the hyoid bone, and a vertical one at a right 
angle to it over the larynx, the dissection of the larynx being made 
from above. Dr. Foulis, of Glasgow, has, however, performed this 
operation upon a nan, zt. 28, for recurrent papillary sarcoma, with suc- 
cess. In the operation he left the epiglottis. (‘ Lancet,’ 1877, vol. ii, 
and 1878, vol. i.) is 


Bronchotomy, Tracheotomy, Laryngotomy. 


nde of Any opening made by the Surgeon into the wifidpipe is called “bron- 
ening the ”» . bees : ae 
ndpipe. chotomy ;” when between the thyrotd and cricoid cartilages, it 1s called 
“laryngotomy ;’’ when below the cricoid into the trachea, “ tracheo- 
tomy ;’? and when the incision includes the cricoid cattilage ahd upper 
neceorthe rings of the trachea, it is called laryngo-tracheotomy. In all these 
‘operations the objects are the same, either to admit air into the lungs 
when some obstruction exists in or above the larynx, or to facilitate the 
removal of a foreign body or morbid growth. Dismissing the general 
term “ bronchotomy”’ from our consideration,¢he two latter operations 
claim our notice, and are applicable in two different classes of cases. 
When the cause of obstruction is above the larynx, laryngotomy may 
be performed ; when iz ‘he larynx, tracheotomy or laryngo-tracheotomy 
should always be preferred. ‘Yor the removal of a foreign body or new 
growth, tracheotomy is the better operation, the incision at times being 
extended upwards into the larynx, either through the cricoid and thy- 
roid cartilages or downwards as far as needed. For both operations 
anesthetics may be safely administered, unless asphyxia be profound, 
when it is not required. 


ArYNgo- Laryngotomy is not an optration to be performed on children, the 
me crico-thyroid space at an early period of life being too small to allow 
ages of a free opening being made into 4t. It is only applicable in adults 


plicable. § when obstruction to respiration exists above the rima glottidis, such as 
that caused by an impacted mass of food or some pharyngeal growth, 
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For, tetanus or any other spasmodic affection of the larynx threatening 
life, it gp likewise be employed, as well as in operations on the palate, 

harynx, &c., in which it is advisable to ensure the free passage of air 
into the lungs during manipulation; although under these latter cir- 
cumstances tracheotgmy and the use of Dr. Trendelenburg’s plug is to 
be preferred (Fig. 205, vol. i). 


To pe@form the operation the patient should be placed on the back, Mode of 
with the thorax raised, shoulders*drawn down, and head extended. The performance. 


operator should stand on the patient’s right side, and feel for the thy- 
roid cartilage, at the lower border of which the windpipe is to be 
opened. To do this, a vertical inciston is to be made in the median 
line, about one inch long, cutting through all the tissues covering in 
the crico-thyroid membrane. The membrane should then be opened 
transversely with a knife. The crico-thyroid arteries cross this space, 
and may possibly be divided, giving rise to some little hemorrhage. 
Sir W. Fergusson has recorded a case narrated to him by Professor 
Turner, of Edinburgh, in which a fatal hemorrhage occurred from 
these vessels. Such a danger is, however, very remote. 


Tracheotomy is by no means a simple operation, but under all on 
circumstances is delicate, requiring coolness and caution, and when tracheotomy. 


Fig. 314. 





Operation of tracheotomy. 


performed hurriedly is too often made difficult, and even dangerous. 
In very young children it is always troublesome. The Surgeon may 
at times be called upon to be rapid in his movements, but never 
should be hurried. As the result of hurry many are the mistakes that 
might be enumerated, such as wounding of the innominate or carotid 
artery; the opening of the cesophagug through the trachea; the punc- 
turing of the spiné through both these tubes, &c. 
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® 
The patient should be placed as in laryngotomy, while the Surgeon Mode of its 
stands on the right side. The different points in the neck must then performance. 
3 
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be made out, and the existence of any large vein in the line of incjsion 
looked for, and, if present, avoided. The best position for opening’ the 
trachea is half an inch below the cricoid cartilage or below the isthmus 
of the thyroid gland; but this is not # point of so much importance as 
some Surgeons would lead us to suppose. In ania it may be disre- 
garded. An incision about two inches long may then be made through 
all the soft parts covering the trachea. This may be done rapi@y when 
needed, deliberately when possible, care being taken at the same time, 
by means of retractors, not to displace the parts. During this step of - 


Left index- the operation the Surgeon's left index finger should be his guide; and it 


finger the 
guide, 


should be steadily kept over the tguchea till the rings are felt, while it 
will also intimate the presence of any arteries near the tube or in the 
line of incision. The rings once recognised, the trachea may be opened 
with the knife, its edge being turned upwards, and the opening made 
parallel with the nail of the left. index-finger, which is in the wound. 
When the windpipe has been opened, air, blood, and mucus will at 
once bubble up. The canula with its pilot should then be introduced 
into the trachea through the opening which the left index-finger has 
covered, this finger acting all through as a guide and director, and, 
lastly, as a plug to the wound till the canula has been introduced. The 
eye of the operator should be directed to the end of his left index-finger, 


Use of hook, In opening the trachea, some prefer to use the hook to draw it for- 


Vee of 
dilators. 


ward, and in cases in which much bleeding exists, or the trachea is very 
deep, it may be employed. I have, however, rarely used it, having more 
confidence in the use of the left index-finger as a guide throughout. 
Some employ also a dilator to beep the wound open till the 
tube is introduced, while others prefer to open the trachea with a® 


Sharp trocars sharp trocar. The former practice % unnecessary, and the latter dan- 
dangerous. gerous, as a sharp trocar may perforate the trachea altogether, and 


Use of 
canula, 


enter the esophagus, an accident I have known to occur, or if it slip 

by the side of the windpipe the large vessels wffl be endangered. With 

respect to the canula, Fuller’s bwalve has hitherto met with general 

approval, and Durham’s “lobster-tail” canula (Rig. 315) has been 
e 
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aw, 


Durham's canula and pilot. 


much liked ; though the best by fat is the ball-and-socket instrument 
(Fig. 816) I had made some years ago—its great advantage consisting 
in the mobility of the tube with the trachea, the neck plate being fixed. 

When this canuls is madg of aluminium great advantages are gained, 
an sluminium instroment Weighing only 60 Yrains, when a silver one 
weighs 260. Indeed the aluminium is lighter by 10 grains than the 
vulcanite. The rigid tube when r@quired to be worn,for long, too often 
excites ulc@ation by the pressure of its free end on the trachea, which 
may extend into the innominate artery. Mr. Morant Baker has re 
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cent]y introduced into practice a tube made of vulcanised red india 
rubber, which seems to answer well, and may be employed on the second 
or third day after the operation has been performed. Every metal 
canula should be double, and every canula fixed in position by a piece 
of silk or tape passeg through the shield and fastened round the nape 
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Fig. 316, 





Bryant’s canula. A. Fulllength. B. Shortened. 


of the neck. After the operation, the atmosphere of the room should After- 
be kept warm and moist by the admission of steam, care being taken ‘treatment. 
that the air is not saturated with vapour. The wound ought to be kept 
clean; strapping and sutures are rarely required; water dressing or 
sweet oil is probably the best local application. Great care should 
_ be observed to keep the orifice of the canula free from mucus and the 
" jnner tube clean. A “sucker,” ¥¥y.316a, composed of a rubber bottle, Trachea! 
aspirator. 


® 
Fig. 3164. 





Tracheal aspirator for the removal of mucus, lymph, or possibly a foreign body from 
Me air-passages. 


glass tube and rubber spout small enough to entér the canula and long 

enough to pass down the trachea if required being always at hand for the 

purpose. This instrument does away with the nasty and dangerous 

practice of sucking by the mouth. After the operation a piece of 

are should be placed over the tube to prevent the entrance of foreign 
168, 

Complications.—If the operation should be complicated by hmmor- Complica- 
rhage the Surgeon must enot be alarmed. "When arterial, it must be tions. 
arrested before the trachea is opened, either by the application of a 
ligature or by torgion; if venous thé@sooner the trachea is opened the 
better, for a few good inspirations do more to relieve the fenous con- 
gestion, which is almost always present when tracheotomy is demanded, 
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than any other attempt to check bleeding. As soon as the tube. has 
been introduced, the patient may be rolled over on his side, to allow the 
blood to run away from the tracheal wound. A piece of sponge 
5 Ht with some pressure over the wound is generally enough to arrest 
all venous bleeding, unless some large venous trynk has been opened. 
Ihave never known hemorrhage of this kind to be so copious as to 
interfere with the operation, or to be so persistent as not@o cease 
readily on its completion. If the Surgeon stops his operation till 
bleeding has ceased, he will too often wait till the necessity of the 
operation with the life of his patient has passed away. 

Opening of the Trachea.—Thexe can be little doubt, that in patients 
after puberty, the trachea should generally be opened below the isthmus 
of the thyroid gland, but in infants and young children where the 
trachea is deeply placed and the neck fat and short, the nearer the 
opening is to the cricoid cartilage the better. For several years I have 
been in the habit of opening the trachea immediately below the cricoid 
ring, and never have hesitated to divide the latter when more room is 
required. In many instances, I have gone through the isthmus of the 
thyroid, and never had any reason to regret it; nay, lam almost tempted 
to believe that the dangers of its division are really theoretical and practi- 
cally may be disregarded. Of this I am convinced, that the nearer the 
tracheal opening is to the lower border of the cricoid ring, the better is 
the operation. If the opening be too small at the first puncture, a 
second should be made rather than grope about with retractors and 
instruments to find the original opening. The tracheal tube need not 
be very large, for Mr. Marsh has demonstrated (‘ St. Barth. Hosp. 
Report,’ vol. iii) that the rima glottidis is the smallest part of the® 
air-tube. In dividing the soft tissues and fascia on the trachea 
care should be taken to do so freely to guard against the medias- 
tinal emphysema which Dr. Champneys has shown to be such 
a common cause of death after tracheotomy (‘ Med.-Chir. Trans.,’ 
1882 and 1883), from the escape of air beneath the deep cervical 
fascia. 

Under all circumstances, the operation should be completed, and even 
in apparently hopeless cases, artificial respiration should be kept up 
through the wound. Mr. Holmes has recorded a case of Mr. Tatum’s 
in which it was maintained for two hours with ultimate success, 

When tracheotomy has been performed for thyroidal tumours press- 
ing upon the trachea, the Surgeon should havé at hand a long perforated 
tube, small enough to be introduced thrangh the canula, as the tumour 
may 80 overlap the trachea as to cause obstruction below the point at 
which the operation is performed. For the want of such an instrument, 
I lost a patient whom I saw‘ with Sir Risdon Bennett, while by its aid, 
I was enabled to save another for several days, the elastic tube being 
pressed through the canula, past the obstruction, into the lungs. [ 
have had such a tube adapted to my canula as a pilot to introduce it. 
It is almost needless to say, that the canula should be removed from 
the trachea as soon as respiration has been re-established by the natural 
passage, and that it should’ on no account be left in more than three 
months. When required longer, a new one should be substituted, since 
the canula rapidly undergoes oxiGization in the trachea and becomes 
liable to brdak. In a patient of my own, where the tube had been 
worn six months, half its circumference close to the neck shield had 
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beerg destroyed, and the slightest violence would have broken the 
instrument in the trachea. The vulcanite and probably the aluminium 
canula is good for constant use. 

Mr. T. Smith, in an excellent paper (‘ Med.-Chir. Trans.’ 1865), has Causes of 
given a good sum-pary of the obstacles to the re-establishment of io 
natural respiration after tracheotomy, and he has shown that the chief reavisatlon. 
causes a®e a narrowing of the passage of the larynx by granulations 
around the canula, and the impairment or loss of those functions of 
the muscles of the larynx which regulate the admission of air through 
the rima. There may, likewise, be a persistence of the original cause 
which necessitated the performance ef the operation, the effects of the 
original disease, or the closure of the vocal cords from the cicatrization 
of old ulceration. In three cases now under my observation in which 
tracheotomy has been performed for chronic ulceration of the larynx, 
the rima has so contracted as to be impervious in two, and in one, the 
opening is so sma]! as to be insufficient for respiration, although enough 
for speaking purposes. 

To help the Surgeon to judge of the patency of the glottis, Luer has ° 
invented a bullet valve to be adapted to the orifice of the canula; and 
Mr. T. Smith an india-rubber one which seems equally efficient, and is How to judge 
a simpler instrument. Either may be employed, as anything that helps of the 


to decide when the canula may be removed with safety is of value. ea 


CHAPTER XIX. 
SURGERY OF THE CHEST. 
e Contusinns. 


THE chest is liable to be contused? and severe contusions are not un- Contusion. 
frequently followed by extensive effusions of blood. ‘The swelling 
under these circumstances occurs suddenly after the injury, and appears 
with the discoloration of a bruise. These cases, as a rule, do well if left 
alone, the extravasated blood becoming absorbed, but, in exceptional 
examples, the blood may break down and give rise to suppuration. 

TREATMENT.— When the contusion is slight, the application of a cold Treatment, 
lead lotion is a}l that is nécessary, and in more severe examples, where 
extravasation is great, there i nothing equal to the application of cold, 
either in the form of the metallic tube (Fig. 84), or of ice. In obsti- 
nate cases the use of some stimulating liniment’ hastens recovery, and 
the administration of tonics is always of vilue. 

When the effused blood breaks down, and suppuration ensues, the 
abscess must be opened, but the Surgeon need be in no hurry to con- 
clude that the effused blood is incapable of being absorbed, nor that 
pus has formed, since it is a familiar fact that blood may remain fluid 
in the tissues for a long period, and ye{ be eventually removed by 
absorption. ° 

Rupture of the Pectoral Muscle 

is an accident which may take plac@from a forcible strain applied to Ruptured 
the muscle when unprepared for action, or from external vidfence. I have muscles. 
een & case in which the muscle, from the forcible drawing back of the 
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arm, was nearly torn across about its centre, in which the fingers pould 
be inserted between the divided ends of the torn muscle, and there was 
much effusion of blood. In that case the arm was bound to the side by 
a bandage, and ice locally applied, and, three months subsequently, some 
power existed in the muscle, The amount of repair which is to be 
expected in these cases depends upon the severity of the injury, and 
the care with which the parts are kept in position during its ‘progress. 
As a general rule, the two ends of the divided muscle should be kept in 
contact for at least two months before movement is allowed. This 
accident is not rare in children from forcible dragging of the arm. 


i 
Fractured Ribs 


form about a tenth part of the cases of fracture admitted into a large 
hospital. This accident is less common in children and young adults 
than in subjects past middle age, on account of the elasticity of the ribs. 
In the aged the ribs become go brittle that they break under slight ex- 
ternal violence, and in rare cases from the violence of a cough. I have 
seen this occur in two patients between sixty and seventy years of age, 
the one a male and the other a female; in neither were there any signs 
of disease, and both of the persons are now alive. 

Fractured ribs are not uncommon accidents in lunatic asylums, and 
generally arise from direct violence, though it would be wrong to 
assume that they are always the result of ill-treatment, as patients 
when much excited, will inflict unconsciously most serious injuries on 
themselves, and it has been proved that the bones of many of the insane 
are in an abnormally brittle state. ‘This is especially true in the dis- 
ease known as “general paralysis of the insane.” Dr. Campbell Brown, 
of Liverpool, has analysed the ribs’of general paralytics, and states 
that “the ratio of organic constituents to earthy matters is much 
greater, while the ratio of lime to phosphoric ecid is distinctly less in 
the ribs of paralytics than in those of healthy adults. There are the 
same differences between the contposition of healthy ribs and those of 
paralytics as between the composition of the adult large bones and 
those of the foetus. And generally the composition in cases of paralysis 
approaches that observed in cases of osteo-malacia.” Some striking 
cases bearing on this subject are recorded by Dr. Hearder in the 
‘Journ. of Mental Sci.’ for 1871. 

In the majority of cases, the injury being the result of direct 
violence, the fracture takes place at the part’struck, and so the ribs are 
often driven in. In the minority, where it is due to indirect violence 
such as that caused by a crush or squeeze, the ribs generally give way 
about their middle, and three or more become injured, both sides being 
not unfrequently involved.” When the bones are merely broken it is 
called a simple fracture; but when complicated with 8 wound commu- 
nicating with the fracture, compound. When the ends of the broken ribs 
are driven inwards, the pleura costalis or the lung itself may be torn, 
and the heart or pericardium or abdominal viscera injured. In an 
analysis of 136 consecutive cases, which I made when registrar at 
Guy’s, 108 were uncomplicated and of these“eight only had secondary 
inflammation ; 28 were complicated fractures, of these six died at 
once from fatal collapse, sixteen°were complicatedowith emphysema, 
three with emphysema and hemoptysis, and three with extensive 
injury to the lung and secondary inflammatory symptoms. Two of 
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— cases subsequently died from old-standing disease. Fractured 
ribs’ on the right side are often complicated with laceration of the 
liver. 

When a rib is broken, the serous lining of the chest, the pleura cos- 
talis, is probably ingured, and the danger of the accident lies in the 
secondary inflammation—pleuritis—which may follow; and this oc- 
curred gi eight of the 108 cases just alluded to. In acase recently seen, 
which proved fatal from other causes, the pleura was unimpaired, but a 
quantity of blood was effused into the soft parts outside the pleura from 
laceration of an intercostal artery, When the lung is injured, ag in- 
dicated by emphysema or hemoptysis, pneumonia, which happens in 
about seven out of every twenty-two cases, is the danger to he feared. 

Cases that die from fatal collapse after the accident generally do 80 Prognosis 
from hemorrhage due to extensive laceration of the thoracic or ab- of fractured 
dominal viscera. In gunshot fractures a portion of the ribs may be ™* 
detached and driven into the lung. 

Simple fracture is a serious accident only in subjects who are the In the old 
victims of some chronic chest affection, when, from the broken ribs the ae ; 

: agi tic. 
patients are unable to expectorate, and asphyxia is favoured. 

Fractures complicated with injury to the lung are, however, 
more serious. When severe, they are directly dangerous from the pan Sahar 
shock to the system and the hemorrhage that frequently attends facta 
them ; and indirectly so from the fact that the slightest lung wound 
is liable to be followed by inflammation of the lung itself or of the 
pleura. 

Fractured ribs generally unjte in about a month; and where they Period 
have not been kept quiet, considerable callus may be thrown out, or Tequired for 
a false joint formed. e wee 

Diagnosis.— Pain at the seat of injury, aggravated by sternal pres- Diaguosis. 
sure, and associated with a peculiar catch in the breath of the patient 
and the general avoRlance of anything like a full inspiration, are 
somewhat characteristic symptoms of a fractured rib, more especially 
when they show themselves at once after direct or indirect violence. 

At timesftoo, tht patient will complain of a grating in the part, and, 

on the application of the hand over the seat of injury, if the patient 
be made to cough, crepitus will be felt—this crepitus being caused by Crepitus. 
the friction of the ends of the broken bone. When the seat of frac- 

ture is beneath a thick layer of muscles or fat, this symptom may, 
however, escape detectien ; nor should it be too closely sought after 

when others indicate the nature of the injury, as the manipulation re- 

quired to elicit this sign is sometimes considerable, and any approach 

to violence or over-manipulation is always injusious. 

When emphysema complicates the case, as indicated by a more or Emphysema. 
less diffused puffy swelling which crackles on pressure, there will be no 
doubt as to the lung having been injured, since this symptom is cansed 
by the escape of air from the lung into the cellular tissue about the 
seat of fracture. This may be either local or general; when associated 
with hemoptysis, it is fair to infer that the lung has been penetrated ; Hemoptysis. 
the severity of the migghief being gauge by the extent of the emphy- 
sema and the amount of the hemoptysis. 

In rare cases the emphysema lagts for days. In a case under care 
in October, 1881, it remained for seventeen days after the accident ; 
the patient recovered. 
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Emphysema | Emphysema may be met with as the result of chest injury without 
without fracture of the ribs, as evidenced by the case of a boy, wt. 5, Who 
ae: having had the wheel of a cart pass across his shoulders, was adinitted 
in 1883, within a few minutes after the accident, into my ward at 
Guy’s with universal emphysema, and such difficulty of respiration 
that death appeared imminent. The boy’s body ah& neck appeared like 
a tight sausage. To let out the air I punctured the integumepts over 
the child’s body with a small knife an eighth of an inch wide and the 
air whistled out of the openings with enough force to blow out a 
lighted wax taper. The relief afforded by the operation was marked, 
for the child steadily went on to a complete recovery. There was no 
hemoptysis in this case or evidenc€ of fracture of the ribs. The child 
also cried naturally, the fact fairly proving that neither the larynx nor 
trachea were lacerated. Yet the opening into the air passages must 
have been very free to give rise to such rapid and general emphysema. 
The relief given by the operation of puncturing the skin is & point to 

remember (Brit. Med. Journ., Jan. 26, 1884). 
TREATMENT.—The object of the Surgeon in the treatment of a 
simple fracture of the thorax is, to maintain the ribs at rest, which 
| should be effected by the application of 
Fie. 817. strips of strong adhesive plaster two 
inches broad, extending from the sternum 
to the spine, and from at least three inches 
above to three inches below the seat of in- 


ury. 
The strips should be applied from 
below upwards and at the end of expi- 
ration, and each one should be made to 
cover half of that which preceded it (Fig. 
317). By this method, the movements of 
the broken ribs am restrained without 
those of the opposite side being interfered 
with. © It is, moreover, both in comfort 
Btrapping in fracture of ribg. and efficiency, far superior to the old 
method of encircling the chest with a 
Bandage. flannel roller; indeed, it generally affords speedy relief to all syms 
ptoms. When the case is complicated with emphysema or even hw. 
moptysis the same treatment should be carried out, for in these more 
severe cases the necessity of maintaining tha immobility of the ribs 
is ig as necessary as in the less severe. 
Gutta-percha In rare cases in which much displacerfient has occurred, a sheet of 
mould: felt or gutta percha mage soft by hot water and moulded to the part 
is of great value, the mould peing subsequently fixed by strapping as 
described. 
Rest. The patient should be kept quiet, though not necessarily in bed, 
and abundance of bland, nutritious, but unstimulating food given, 
Sedatives. with sedatives, if required ; of the latter chloral in half-drachm doses is 
probably the best, though morphia or Dover’s powder are also good. 
When cough or any symptony of inflammation, of the pleura or lungs 
Antimony. appear, aptimonial wine in doses of thirty minims for an adult ev 
four or six hours, in some saline mixture, is a most valuable remedy, 
When chest complications are severe, and orthopnea ‘with a sense of 
suffocation from pulmonary congestion threatens life, venesection 
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should be practised. Local treatment by itself was sufficient in 100 of 
thé 186 cases above mentioned, 
In a case of severe injury to the chest that came under my care Venesection, 
some time ao, caused by the passage over it of the wheels of a heavil 
laden cart, fracturg of five or six ribs and dislocation of the clavicle 
occurred, associated with collapse, intense dyspnea, and hemoptysis ; 
I bled ghe patient twice in twelve hours, and each time with imme- 
diate relief, the case going on toa good recovery. In it the severe 
dyspnoea and venous congestion, the rapid and hard pulse that came on as Cure. 
soon as the collapse of the accident had passed away and the circulation 
had been restored, too surely pointed, to an excessive engorgement of the 
lungs, and indicated that if relief were not afforded, absolute suffoca- 
tion would speedily ensue by the patient’s own highly carbonised blood. 
At such a crisis, antimony, however beneficial in simpler cases, could 
not be trusted, as there was no time for it to take effect. Under these 
circumstances bleeding was performed, and, as the blood flowed, life 
seemed gradually to return; the laborious breathing became quiet and 
subdued ; the deadened and congested eye, bright and natural; the Z 
from being full and hard, softer and less bounding; and the boy’s 
feelings, released from the impression that death was nigh at hand, be- 
came more hopeful and resigned ; and, asa spectator, I felt such a hope 
was valid, and that success might crown our efforts. After the lapse of 
twelve hours, however, the symptoms returned, and the repetition of 
the bleeding was followed by 8 repetition of all its benefits. The 
antimony then came in to complete the cure; by the double venesec- 
tion, the pulmonary vessels hag been relieved of their congestion, while 
. the antimony, in acting upon the circulation, perfected the cure by 
preventing a return of the former threatening symptoms. The bene- 
fits arising from the treatment adopted in this case have such a lasting 
hold on my memory that I cannot too strongly recommend the prac- 
tice thus pursued, and*the more so, a8 I have seen it equally successful 
in other cases. ° 
Bleeding is now rarely performed ; and at Guy’s Hospital I believe Utility of 
it is rarer thar? any capital operation. In the case of lacerated enesection. 
lung, however, when urgent dyspnea makes its appearance and the 
powers of the patient do not forbid it, I know of nothing which gives 
greater relief to the patient or greater satisfaction to the practitioner. 
Bleed with no sparing hand; letting it flow freely in a full stream, 
and as it flows, the symptoms will gradually disappear. When 
relief has been obtained, argest the flow immediately, as syncope can 
only do harm. The aim should be to make an impression ae 
the systemic circulation upon the pulmonary.» The patient should 
carefully watched, and the operation repeated if the symptoms return, 
and, if necessary, even fora third time. The antimonial treatment, 
however, must not be neglected. o The object of the bleeding is to relieve 
‘immediate symptoms and to give time for the antimony to take effect, 
because when the patient has been brought fully under its influence, all 
danger may be said to have disappeared ; few patients die from secon- 
inflammation of the lungs when onct fairly under the influence of 
antimony. 
Fracture of the sterno-costal cardilages is a rare accident, I have Fracture of 
seen but few cases; in one of the seventh rib, which had sesulted from costal 
a direct blow, a false joint existed. In a recent case, in which the cartilages. 
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r 
sechogy belie ht second rib was driven in by direct violence, : 
harm followed. ese, which are said to unite generally by bo 
oan be treated in the same way as fractured ribs. 
Dislocation and fracture of the sternum are likewise rare accidents, 
injuries, especially 
t of fifty-six fatal 
Guy’s Hospital. The sternung yields 


owing to the violent descent of the chin against the manubrium. 
Fractured sternum is also occasionally met with as a complication of 
fractured ribs. When fracture‘takes place it is generally transverse 
and oblique from before backwards, the lower fragment being found 
projecting. Only rare examples exist of a vertical fissure. When the 
upper portion of bone is displaced, it is generally displaced backwards. 


ivington, in an able paper (‘ Med.-Chir. Trans.,’ 1874), has fairly shown 
bat dleplecom: eat fracture when an arthrodial 


cases of injury to the spine at 


that displacement occurs in preference to fra rods 

joint exists between the manubrium and gladiolus. When deformity 1s 

present from displacement of bones, the diagnosis is easy, and when oe 
on an 


does not exist, pain in the part, aggravated by a full inspirati 
crepitus on the application of the hand, are the chief symptoms. The 
treatment must be the same as for fractured ribs, namely, the recum- 
bent position and strapping over the part, complications being dealt 
with as they arise. 1 have lately had under care a man who, from a 
blow from the pole of a waggon, had the upper two inches of the body 
of the sternum displaced inwards from the manubrium and costal 
cartilages; the bones partially recovered their position in three weeks, 
and the man got well. e 

Dislocation of the ribs requires notice, although little can be said « 
about the subject. It is rarely if everean accident per se, and when it 
occurs it is part of a more severe injury, such as fracture of the spine, or 
complicated fracture of the ribs. The same remarks apply to disloca- 
tion of the ribs from the cartilages, and the cartifages from the sternum. 
Practically all these cases should be dealt with like fractures. 


Wounds of the Chest. © e 


The main point to be determined in such cases as these is, whether 
the wound is superficial or has penetrated the pleura ; for if the former 
obtains, slight cause for anxiety exists, but if the latter, the accident is 
grave. 

When the wound is penetrating, the extent of the penetration 
and the organ penetrated has to be deternined. Is the pleura alone 
wounded—a rare injury—or is the lung involved? Is the heart injured, 
or any of the great vessels—the intercostal or internal mammary artery ? 
Many of these points can oly be determined by a knowledge of the 
kind of weapon employed, its subsequent appearance, the direction of 
the force, and the anatomical knowledge of the Surgeon ; and even then 
the difficulties of these cases are often great, as witnessed in a recent 
memorable trial (Flora Davy). When emphysema and hemoptysis are 
present they may be accepted as clear indications of a wounded lung. 
Emphysema alone is always abuspicious symptom, though it may occur to 
a limited extent in non-penetrating punctured wounds that traverse the 
soft tissues outside the thorax ; while the absence of hemoptysis is no 

proof that the lung has escaped injury. When blood and air bubble 
through the wound and sir passes freely from it, or a portion of lung 
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fyotrudes, there is no room for doubt as to the nature of the injury; 

but these cases are exceptional. In the majority the diagnosis is ever 
uncertain, since there are no definite individual symptoms by which in- 

jury to the lung is to be diagnosed. The Surgeon, in his anxiety to 

make out the poigt, must never be induced to probe the wound, or to Not to probe 
explore it with a finger; nor should he test the condition of the lung wound. 

by mé@king his patient cough to expel air through the thoracic opening. 

Indeed, he should throw aside all direct or manipulative modes of 
investigation, and trust to the indirect. 

The direct effects of a penetrating wound are, hemorrhage into the Effects, 
chest. or hemo-thorax, emphysema, pneumo-thorax, and hernia of the 
lung. The secondary results are those of inflammation, such as 
pleurisy or pneumonia, hydro-thorax, or empyema, with their con- 
sequences. 

The prognosis is always unfavorable, and should be guarded, more Prognosis. 
particularly when the wound is penetrating; but when a week has | 
passed without any unfavorable symptoms appearing, a more promising 
and decided tone may be assumed. ‘ 

TREATMENT.—In all suspected or obvious penetrating chest wounds Treatment. 
the utmost gentleness should be employed, and complete quiet en- 
forced; as any deviation from this practice may disturb nature’s 
reparative process, disarrange clot, and excite over-action or inflamma- 
tion. The external wound should be carefully cleaned and closed, and Closure of 
all foreign bodies removed. The patient should be placed in the re- external 
cumbent position, and on no account allowed to stir. He should he fed "4. 
on the simplest nutritious Sood, and for the first two or three days Rest, 
this should be cold; ice and milk is, without doubt, the best mixture. 

The collapse which often foltws the injury need not excite alarm, attend to 
unless it be protracted or severe, for when the result of hemorrhage it collapse. 
is not only a salutary measure, but the only means the Surgeon looks to 

for the arrest of hemorrhage, as he himself is powerless to interfere. 

If blood, however, accumulates in the chest, and by its mechanical 
pressure threaten life, some means must be found for its evacuation, 

either through the original wound, or by the operation of tapping, or 

by an incision of the thorax. The indications should be very decided 
before the Surgeon interferes, as the extravasated blood rapidly coagu- 

lates, and consequently is difficult to remove. The same remarks hold 

good when air accumulates or is pent up in the pleural cavity. 

The symptoms that attend reaction should be carefully watched, and Treatment of 
anything like excess of action, as indicated by increased difficulty in reaction. 
respiration, cough, or a rapid pulse, ought to be met by the administra- 
tion of antimony in half-drachm doses of the wine with some saline Antimony. 
every three or four hours. i 

If the lungs hecome gorged with blood and asphyxia threatens, vene- Venesection. 
section is as valuable a remedy in these cases as it has been shown to 
be in those of fractured ribs. Dr. Macleod tells us, that in the 
Crimea the cases of gunshot wounds of the chest that did the best 
were those in which early and repeated bleedings were had recourse 
to. Pain must be welieved by anodyfes, chloral being better than Sedatives. 
opium, 

Hernia of the lung or pneumeécele is a rare consequence of a punc- Hernia of 
tured wound of the thorax. I have seen but one exarzple where the lung. 
tumour was on the left side, external to the nipple, and about the size 
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of 8 walnut. The mass was left in siff and gradually withered. 
When the hernia is recent, however, and the lung healthy, ita reduction 
is generally considered to be the best practice, but when of long 
standing and diseased it had better be leftalone. Its removal by liga- 
ture or the knife has likewise been recommended, successful cases 
having been recorded of all forms of practice. Ina case which came 
under my care at Guy’s in 1876, of fracture of the sternal end#f the 
left third and fourth ribs, by the man falling upon the blunt end of 
some wooden palings, in which the bones were driven in without wounding 
the integuments, a hernia of the lung took place the size of a duck’s egg, 
but an excellent recovery followed the reduction of the hernia and the 
persistent application of pressure. Velpeau has recorded an instance of 
hernia of the lung following the healing of a wound. The tumour in 
such a case is covered with integument, and is called the consecutive 
variety of hernia. In such a case, all that can be done, is to pro- 
tect the lung from injury, by a shield. 

Laceration of the lung without fracture of the ribs is an accident of 
occasional occurrence, and I have recorded: an instance in ‘ Guy’s 
Reports’ for 1860, arising from extreme pressure upon the elastic ribs 
of a boy wt. 7. Isaw another case in 1869, ina child wt. 4, who had been 
run over. The rent was on the lateral side of the right lung and ran 
from its apex to base. The ribs of the same side were broken at their 
angles, far behind the seat of rupture. Poland also, in his excellent 
article on the chest in ‘ Holmes’s Surgery,’ has quoted several others. 
M. Gosselin’s explanation of its cause is probably correct, viz. “that at 
the time of the injury when the chest sustains the violence, the lungs 
are suddenly filled and distended with air by a full inspiration, and the 
air, prevented from escaping by occlusfon of the larynx, thus becomes 
pent up in the lung tissue, and the lung, not being able to recede from 
the superincumbent pressure, its tissue necessarjJy gives way.” The 
symptoms of this injury are much the same as have been mentioned 
in the paragraph on wounds of thedung, while the treatment must be 
similar. 

Severe compression of the chest may likewise cause laceration of the 
heart or large vessels; also brain symptoms such as unconsciousness, 
epistaxis, and hemorrhage into the orbit beneath the conjunctiva and 
eyelids; and, in a singular case which I recorded in the same volume 
of the ‘Guy’s Rep.’ as that of the boy just quoted, paralysis of 
the muscles of deglutition and of the larynx, which lasted for two 
days. e 
abiosaess are frequently found about the chest, and in rare instances 
may be due to the discharge through the lung of a foreign body. Thus 
Dr. Wilks recorded at the Patn. Soc. on Nov. 1, 1881, a case of a child 
in which an ear of corn was discharged from an abscess situated in the 
left suprascapular region. A recovery followed. No history could be 
obtained as to how the foreign body entered thelung. It was probably 
inhaled. When they are situated beneath the pectoral muscles they are 
very obstinate. They may be, confined to the cellular tissue of the part 
and connected with the subpectoral glands or associated with ruptured 
muscle or inflammation of the periosteum or bone. 

When connected with the muscles; they must be opened and the parts 
kept quiet by-binding the arm to which the muscle belongs to the side, 
as each movement of the muscle retards recovery. 
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, When due to periostitis or ostitis, they are frequently syphilitic, and 
are more commonly situated over the sternum, though any of the ribs 
may be affected. Under these circumstances, constitutional treat- 
ment’ is essential, and the iodide of potassium in gradually increasing 
doses from five toyfen grains in some tonic, such as bark, is the best 
medicine. If the bone dies (necrosis) the dead portion must be re- 
moved when nature proves herself incompetent to throw off the 
sequestrum. 

When sinuses exist about the thorax, the Surgeon should always be 
alive to the fact that they may be due either to an empyema which 
has naturally discharged itself, or to a substernal abscess which is 
making its way through the intercostal spaces. The history of the 
case will be found to be the only correct clue to the diagnosis. In both 
instances, a free opening into the abscess and the washing out of its 
cavity is required. 

Tumours of the chest are not uncommon, but come more under Tumours of 
the notice of the physician. Malignant and other tumours, however, lest. 
may arise external to the ribs, and I have seen several cases of exosto- 
sis from the ribs and one of enchondroma, No surgical interference 
was called for. Exostosis from the first rib may press upon the 
branches of the brachial plexus and give rise to some pain, or upon the 
subclavian artery or vein and produce obstruction. In some cases these 
exostoses have been removed. 

Deformities of the chest are mostly due to spinal curvatures, though Deformities 
the contracted or compressed thorax with the projecting sternum of ° chest. 
childhood (pigeon breast) is frequently found where some long-con- Pigeon 
tinued obstruction to natural respiration exists such as enlarged tonsils, breast. 
This is not, however, permancnt in a large number of cases, since 
children who are the subjects of it “grow out” of the deformity, as 
their general condition improves the cause is removed, and their 
powers strengthen. it is commonly found in rickety subjects, and is 
without doubt occasionally the resrlt of enlarged tonsils. 

Deformity of the chest may be due to an old pleurisy. 


Tapping the Chest. Thoracen- 


tesis. 
When air accumulates in the chest (pnewmo-thoraz) either as a con- In pneumo- 

sequence of disease or accident, causes pressure on the lung and inter- thorax. 
feres with the respirato:y process so as to create alarm, the tapping of 

the chest (paracentesis thovacis) with a small trocar and canula fitted 

with a valve, may be called for. When blood accumulates (hemo-thoraz) In hemo- 
producing similar alarming symptoms, and the blood is mixed with air, ROE: 
and it is clear that life will be extinguisied if relief be not afforded, the 

blood and air must be let out; and for this purpose it is probably the 

best operation to make an incisicn into the thorax where no wound pre- 

viously existed, or to enlarge a small wound when present. To give relief 

with a trocar and canula is always a difficult and often an impossible task 

on account of the coagulum. When serum presses upon the thoracic 
contents (hydro-thoras) and requires sfirgical interference, the trocar In hydro- 
and canula with the aspirator are beyond doubt the best instrument to 
employ, great care being observed to exclude air. The object, under 

all these circumstances, is to remove the pressure from tLe lung in the 

most effectual way by the withdrawal of the compressing material. 
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When pus exists (empyema) Surgeons are not quite decided as to the 
best means to be employed, although all are agreed as to the propriety 
of drawing it off. A generalised empyema rarely points externally, a 
localised one does go frequently. For diagnostic purposes the aspirator 
may be a valuable instrument, as it is for the figst emptying of a 
localised empyema, but for a general empyema the practice of aspirating 
is not to be advocated, since nothing less than free drainage is l#ely to 
succeed as a general rule. To tap by means of the aspirator or the 
trocar and canula gives temporary relief, but does not cure the disease, 
for which more efficient measures are required. For my own part I 
believe that when pus so presses upon the lungs and interferes with 
the respiratory process as to call for surgical interference, the pus must 
be let out, by means of a free opening, the opening being large enough 
to permit of the free escape of all fluid thruugh a drainage-tube. The 
introduction of drainage-tubes by M. Chassaignac has been of great 
service in the treatment of empyema. Dr. Goodfellow and Mr. De 
Morgan, early advocates of their use in this country, passed the per- 
forated india-rubber tube through the canula upon a long iron probe, and 
brought it out of a second opening in the lower and posterior part of the 
chest, this second opening being made witha scalpel upon the extremity 
of the probe pressed against the lower intercostal space. The perforated 
tube consequently passed as a seton through the chest and allowed the 
free escape of any fluid in its cavity. 

I have never adopted this practice in the way here detailed, 
being satisfied with a free opening into the thorax, either with a 
scalpel or large trocar and canula, and the introduction of a 
drainage-tube into the thorax, either through the canula or other- 
wise, and the subsequent daily washfhg out of the cavity with a 
solution of iodine. Sub-aqueous drainage may be employed. In May, 
1875, I followed the former practice in the gase of a gentleman, 
get. 87, whom I saw with Dr. Rowlands, of Carmarthen, and drew 
off three quarts of pus from his lefte chest through a free opening, and 
subsequently passed a drainage-tube into the cavity. In three 
months convalescence ensued, and in another month he vias quite 
well, the lung on the affected side having expanded. Indeed, I 
quite coincide with Dr. Goodhart (‘Guy’s Hosp. Rep.,’ 1877), that “ if 
drainage is decided upon nothing short of perfect drainage is safe for 
the patient ;” and to this end the opening into the thorax must be free, 
and the cavity of the chest kept well emptiedfeither by irrigation or 
by what has been described as subaqueoue drainage, which should be 
carried out as follows:—‘ Having determined on the spot at which 
puncture of the chest is‘to be made, a trocar and canula are taken, the 
bore of which is about five nfillimétres. A length of several feet of 
black or red india-rubber tubing, which will slip easily through the 
canula, is placed ready at hand; the chest is then tapped and the trocar 
withdrawn, and as the fluid comes in full stream by the canula, the 
india-rubber tubing is pushed along the latter into the chest as far as 

—usually four or five inches. The canula is then withdrawn 
over the tube, leaving the one end of the latter m the chest, while the 
other or free end is kept under water by the side of the bed. The 
tube then acts as a syphon.” e ‘ 

‘This plan 6? drainage is not, however, very complete, for out of 30 
cases in which it was employed, as reported by Dr. Goodhart, in 18 
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imperfect drainage had to be recorded; and as this is a method 
which professes to drain away pus, it cannot be said to have proved 
successful. 

In young people, where the ribs are elastic, good results may be 


looked for; but inthe old, where the ribs are rigid, no contraction can 
be expected. 
. The Operation. 

In tapping the chest for air, serum, or pus, the following points Mode of 
should be observed:—Where the signs of disease are most marked, Aa pate 
there the punctureshould be made. -, When the chest is full of fluid the le 
eighth or ninth intercostal space should be chosen just in front of the 
angle, or the seventh midway between the sternum and spine. This latter 
spot can always readily be found by drawing a line with a string round 
the body on the level of the nipple, and midway between the sternum and 
spine this line will cut the proper intercostal space. At this spot, close 
to the lower rib, a small incision should be made through the skin and 
fascia with a lancet or scalpel, and through this the trocar and canula, 
warmed and oiled, should be introduced; the trocar, as soon as it has 
perforated the chest, should be withdrawn, the canula being pushed 
more home, When the operation has been performed for air or serum, 
a small instrument should be employed, and great care used to prevent 
the admission of air. For this purpose there is no better instrument 
than the pneumatic aspirator of Dr. Dieulafoy, or one of its modifica- Dieulafoy's 
tions, and Dr. Bowditch, of Boston, United States, a staunch supporter ®spirator. 
of this practice, reports (‘Rractitioner,’ April, 1873) that during 
twenty-four years, and in 270 operations, he had never seen any 
injury done by the aspirator. As a substitute, one of the canulas 
may be used fitted with a stop-cock or valve to prevent the admission 
of air. . 

When the chest requires opening for the discharge of blood or pus, 
a free incision or large canula shou‘d be resorted to. I prefer an in- 
cision, and make it large enough to admit my little finger, and sub- 
sequently a large india-rubber drainage-tube. Trousseau strongly Trousseau’s 
advises the operation of tapping when serous effusion fills the cavity, advice. 
as indicated by auscultation and percussion; when oppression of 
breathing also exists it may be urgently needed, but this oppression, 
adds he, is one of the most deceitful of signs, and its absence ought 
not to inspire too great+a feeling of security; as by refraining from 
interference we run the risk of losing patients, whom the operation 
would assuredly have saved. In empyema he fixes in the canula, and 
draws off the fluid every twenty-four hours, injecting the chest with a 
solution of iodine, one part of the tincture in six, every two, three, or 
four days. 

It should, however, be recorded that sudden death has taken place Sudden death 
after thoracentesis for pleuritic effusion or empyema, although evidence *fer tapping. 
ia wanting to prove that any distinct relation exists between the opera- 
tion and death, since cases are on record jn which sudden death ensued 
in the normal course of cases of pleuritic effusion. Trousseau has re- 
corded examples of the latter kind, and Drs. Cayley and Broadbent of 
the former (‘ Clin. Society,’ 1877).° 
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Apnoa, or so-called Asphyxia. 


Death from asphyxia, in the common acceptation of the term, means 
death from either hs cessation of the respiratory process or the want 
of the ordinary respiratory medium (oxygen), the Ceart ceasing to act 
after the cessation of the respiratory process. Etymologically it means 
an absence of pulse. The more correct term isapnoa. It is cfased by 
whatever interferes with the admission of the air into the lung by such 
acts as drowning or hanging; by diseases that mechanically block up 
the air-passages, or excite spasm of the larynx; by any external or in- 
ternal condition of the thorax that prevents the admission of air into 
its cavity or interferes with its expansion; by the want of the respira- 
tory medium, or by the inhalation of toxic vapours. 

nder some circumstances, the asphyxia is rapid or acute, in others, 
chronic. In accidental cases, it is chiefly the former; in disease, the 
latter. In both, however, the result is the same, the blood not being 
decarbonised as it should be, and what Dr. Cleveland has rightly called 
carbonemia ensuing. Special symptoms may depend entirely upon the 
nature of the asphyxiating cause, but the ultimate effects are the same 
in each. In all, whether slow or rapid, there is congestion and lividity 
of the face. In all, the heart continues to beat, though laboriously, 
after respiration has ceased, the action becoming gradually less distinct 
till it stops altogether. It is possible for the heart to continue its 
action from two to four minutes after the last respiratory effort. 

After death, it has generally been thought, the cerebral vessels 
would be found gorged with blood. Ackeman has shown, however, 
that this condition is present only when the head of the subject has 
been kept lower than the rest of the Gody, and that death by suffoca- 
tion is always connected with an exsanguine state of the cerebral 
vessels, The right side of the heart and great,vessels will be full of 
black blood, whilst the lefé side will be found empty, and the whole 
arterial blood will be, as the venows, of a dark colour. All the abdo- 
minal viscera will be engorged with blood. 

The Jungs, in cases of hanging and mechanical obstruction, present 
no characteristic appearance, but in those of drowning they will be 
more or less filled with water or the drowning medium, and incapable 
of collapsing, and will feel heavy and doughy to the touch. The air- 
tubes, moreover, will be choked with a sanious foam composed of blood, 
water, mucus, and often foreign matter churned up with the air of the 
lungs. Frothy water mixed with blood wall also pour out of any sec- 
tion of the lung. These points were clearly stated by the Committee 
of the Roy. Med. and’ Chir. Society on suspending animation, and 
recorded in the ‘ Transaction¢’ for 1862. 


Drowning. 


How long a human being may be under water, and yet recover, is 
an important question, but the answer depends upon many considera- 
tions. Dr. Sanderson believes he has demonstrated by experiments 
that in animals the duration of Jife turns upor the amount of air con- 
fined in the chest at the time of immersion; that when the animal on 
immersion fills its chest with water by an inspiratory effort, death is 
most rapid ;-but if the chest be full of air at the time, and no such 
inspiratory effort takes place, life may be prolonged for several minutes. 
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‘The occurrence of syncope at the moment of immersion, whether from Occurrence 
fright, shock, or previous injury, is consequently a happy accident, of syncope. 
the respiratory act being materially diminished by the syncope. “If 
® person be completely submerged,” writes Dr. W. G. Harley in 
‘Holmes’s System,® “and the entrance of water to, and exit of air 
from, the lungs not prevented, we believe that recovery would be im- 
possibl@after two minutes. On the other hand, if the air-passages 
were closed against the entrance of water, and the chest kept full of 
air, we see no reason for thinking that a human being would perish 
either more slowly or more quickly than a dog placed under similar 
circumstances, namely, in from fourto five minutes.” 
Death by strangulation is due to asphyxia alone, and, as a rule, is 
homicidal, being consequently often complicated with other injuries. 
Death by hanging is of a mixed form; since in addition to the 
strangulation by the cord, there is the added traction on it by the 
weight of the falling body. 
Hanging causes death, according to Dr. A. Taylor, “commonly from On hanging. 
apnea, but sometimes from apoplexy, caused by pressure on the jugular Causes of 
vein, being preceded by convulsions, often lasting for many minutes, death. 
but in all probability not accompanied by more than momentary pain. Taylor's 
Occasionally there is found displacement or fracture of the first or VieW®- 
second of the vertebrae, with compression of the spinal marrow. This 
cause of death is only likely to be observed in corpulent or heavy 
persons, when a long fall is allowed by the cord, and is seldom met 
with in judicial executions.” This latter fact is supported by the ob- 
servations of Dr. Barker, of *Melbourne, who informed Professor 
*Haughton, of Dublin, that in fifty-four post-mortem examinations of 
criminals hanged according to th® old or “ short-drop ” system, in not Fffecte of 
a single case was there dislocation or fracture of the neck. In the short drop. 
following plan, howeveg, introduced by Dr. Barker, this dislocation was Dr. Barker’s 
the rule. Dr. Haughton quotes his words (‘ Med. Times and Gaz.,’ ee 
June 21st, 1871) :—“ I have the knot put about two inches from the 

spine, so that when it is tightened by the weight of the body the knot 

comes on the vertebrm; by the fall the body has an impetus forwards, 

the resistance being at the beam to which the rope is fastened. The 

knot acts as a fulcrum to push the head forwards. By this arrange- 

ment I have found in all cases there was a dislocation and fracture of 

the cervical spine and pressure on the cord, laceration of the muscles 

of the larynx, and generafly fracture of the hyoid bone, death being 

always sudden and complete ; mo long drop is required.” To the Irish 

and American long-drop system there are grave objections. When Jong drop. 
the cord is crushed, death is instantaneous ; when not so injured, life 

may be prolonged for minutes, usually about three; but there is no 
evidence to believe that the period may be extended to ten. Conscious 

life, under both circumstances, prébably is soon lost, rarely extending 

beyond the three minutes. 

When the cord is not injured, Taylor computes that life may be 
restored after five minutes of suspensiong and Tardieu, an eminent 
French writer, gives a sintilar period. 


Treatment of Apnam or Asphyxia. Treatment 


All obstruction to the passage of fresh air to and from the lungs is of asphyzia. 
to be at once, so far as practicable, removed; all froth and mucus to 
VOL. IL. 


ethod. 
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te cleansed from the mouth and nostrils, and all tight articles of 
elothing to be at once taken away from the neck and chest. In slight 
cases of temporary apnea the treatment is as in syncope: dropping the 
head, which should be low in all cases, a dash of cold, or alternately of 
cold and hot water to the face, or a smarting slap won the epigastrium, 
generally sufficing to revive the patient. When this proves useless, 
artificial respiration should be instantly commenced. e 
The methods of artificial respiration which have been successively in 
use are those of the late Drg, Marshall Hall and Silvester; but I 
believe the best method to be the one more recently advocated by Dr. 
Benjamin Howard, of New Yok. This “direct method,” as the 
author calls it, was first published in the form of a prize essay by the 
American Medical Association in 1871, and has since been adopted by 
the United States Government Life Saving Service, the Life Saving 
Society of New York, &c. It is eminently simple and effective, and is 
to be applied in the treatment of the drowned as follows, the rules: 
having been drawn up for me by Dr. Howard: 

Rue 1.—For Esecrion anp DRAINAGE OF FLUIDS, &¢., FROM THE 
StoMaoH 4aND Lunes. Position of Patient—Face downwards with 
forehead resting upon the forearm or wrist, to keep the mouth from the 
ground, and a hard roll of clothing beneath the epigastrium, which 
should be the highest point, while the mouth is the lowest (Fig. 818). 


Fie, 818, 





Position and Action of Operator.—With the left hand well spread 
out upon the base of the thorax to the left of the spine, and the right 
hand upon the spine, a little above the left, and over the lower part of 
the stomach, the operator should with a forward motion throw upon 
them all the weight and force the age and sex of the patient will justify, 
ending this pressure of twa or three seconds with a sharp push, which 
helps to jerk him back to the upright position. And this movement 
should be repeated two or three times, according to the period of sub- 
mersion and other indications. ‘ P 

RULE 2:—Position of Operator.—In a kneeling postune, astride 
patient’s hips. His hands upon the chest, so that the bal of each 
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thumb and little finger rests upon the inner margin of the free border 
of the costal cartilages, the tip of each thumb near or upon the zyphoid, 
and the fingers fitting into the corresponding intercostal spaces. The 
elbows firmly fixed, making them one with the sides and hips; then— 


® Fie. 818a. 





Artificial respiration by direct method. 


To PERFORM ARTIFICIAL RESPIRATION. Position of Patient.—Rip or 
strip clothing from the waisteand neck. Face upwards; shoulders 
slightly declining over. Hard roll of clothing placed beneath thorax; 
the head and neck bent back to the utmost, with the hands on the top 
of the head (one twist of handkerchief around the crossed wrists 
keeping them there) (fig. 318a). , 

The Operator pressing upwards and inwards towards the diaphragm, 
using his knees as a pivot, and throwing his weight slowly forwards two 
or three seconds, until his face almost touches that of the patient, should 
end with a sharp push, which helps to jerk him back to the erect 
kneeling position. He should then rest three seconds, and repeat this 
bellows-blowing movement as before, continuing it at the rate of seven 
to ten times a minute, taking the utmost care on the occurrence of a 
natural gasp geritly to aid and deepen it into a long breath until re- 
spiration becomes naturat. When practicable, the tongue should be 
held firmly out of one cornerewf the mouth with the thumb and fore- 
finger armed with dry cotton rag. 

Avoid all impatient vertical pushes; the forée upward and inward 
must be increased gradually from zero tothe maximum the age, sex, 
&q., may indicate. Abandon no case as hopeless within an hour’s 
useless effort. ° 


In the application of this method to cases of stillbirth, the child lies Method 


along the left hand of the operator, the ball of whose thumb takes the ® 


place of the hard roll of clothing seen ip Fig. 318a. Over this the 
shoulders decline, the head falling back with the arms, if convenient, 
on either side the face. The buttock and thighs are supported by the 
operator’s fingerse ° 

Thus the operator has the prominent little thorax completely within 
the grasp of his right hand with firm counter-pressure behind, enabling 
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him to apply, locate, distribute, direct, or alternate his pressure as he 
leases. 

The advantages Dr. Howard claims for this method over other 
methods are — Ist. It provides for ejection and drainage of fluids, 
&c., from the stomach and lungs, and in such a way that each motion 
for ejection induces an alternate inspiration, 2nd. It excludes the 
tongue from the pharynx without manipulation. 8rd. It secufes eleva- 
tion of the epiglottis and a post-oral air-way from the glottis to the 
nares. 4th. It includes a remedy against syncope and cerebral 
anemia. 5th. It obtains a more general expansion of the thorax. 
6th. It effects a thoracic compréssion which is more complete, better 
distributed, directed, and regulated. 7th. It is done by one person, 
and can be applied instantly on the spot wherever the patient is found. 
8th. It is more easily understood by the illiterate, is less fatiguing to 
the operator, and is free from unnecessary motion or violence. 

When respiration is re-established, maintain the temperature of the 
body by friction, warm blankets, and when possible by warm water 
(106° F.), or air bath, keeping the head where a circulation of pure air 
may be maintained. As soon as the patient can swallow give warm 
milk, beef tea, tea, or coffee, with a tablespoonful of some spirit, or 
these may be injected by the stomach-pump. When respiration is 
restored put the patient into a warm bed, with hot bottles to his feet, 
and encourage sleep, but let him be watched in case of secondary 
or relapsing apnea; at the slightest symptoms of which let friction 
and even artificial respiration be re-employed. Give volatile stimulants, 
such as the spiritus ammonie aromaticus, 


SURGERY OF THE URINO-GEMTAL 
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CHAPTER XX. 
DISEASES OF THE KIDNEY.—STONE.—NEPHROTOMY. 


Malformations of the kidney have more scientific than surgical in- 
terest, yet, they may have an important surgical bearing, for when any 
accident from external violence or internal irritation happens to a single 
or imperfect organ, the life of a patient is more likely to be jeopardized 
than when it is normal. Ina case recorded in page 690, vol. i, this fact 
was illustrated. When a kiiney is single, it is usually large, and some- 
times has the form of a horseshoe ; when if assumes a central position, 
with the convexity of the curve downwards, it may be regarded as a double 
organ, the vessels entering from doove in their normel way. A kidney 
may also Hold a position nearer the pelvis, or even lie in the pelvis, it 
may be “ moveable” or “ floating.” At times the adult kidney maintains 
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the lobulated character it possessed in foetal life. A kidney when 


loosely connected may appear as a moveable abdominal tumour, and in 


exceptional cases be the seat of much distress. In such, operative 
surgery may be required, vide nephrorraphy, page 66. 

The diseases of thg kidney are generally regarded as belonging to the 
physician, but I need hardly add that a thorough knowledge of renal 
pathology is as requisite to the Surgeon as it is to the medical practi- 
tioner, for, without such a knowledge, he will neither be able to recognise 
the different conditions of the urine with its deposits, nor to appreciate 
their significance. He will likewise be as unfit to decide upon the 
propriety of an operation of expediewcy, as to understand the risks of 
one of necessity ; for the existence of kidney disease as a rule, is enough 
to debar the Surgeon from performing uny operation other than that 
required to save life, and in such operations it renders the prognosis 
most unfavorable, since kidney disease is well known to be the chief 
cause of death after operations. 

As a rule of practice the condition of the kidney, as expressed by 
the character of the urine, should be made out in all cases in which 
an operation is thought of, and more particularly in operations upon 
the urinary organs. 


Nephritis. 


Inflammation of the kidney associated with suppuration of the organ 
has long been recognised as a common consequence of obstructive 
disease of the urinary passages. But it may occur as a consequence of 
localinjury, or as an acute atta@k upon a chronically diseased organ, or 

eas a consequence of pyzmia or other cause. It is also very common 

as a sequel to Bright’s disease of the kidney—that is, to disease of 
the secreting structure of the organ—in consequence of some local 
source of irritation in any part of the urinary passages. Bright’s 
disease by itself is not a suppurative disease. 

Suppurative nephritis may occur awan acute or as a chronic affection, 
though more frequently as an acute upon a chronic disease. After 
death, a kifiney thus affected may appear enlarged, with its substance 
more or less filled with suppurating cavities. When the inflammatory 
action is confined to the mucous lining of the pelvis of the organ, it is 
called “ pyelitis.” At times, the kidney is @ mere cyst or shell con- 
taining pus and broken down tissue, and, in extreme cases, the kidney 
and parts around form one large suppurating cavity. This condition 


is not rare as a consequence o€ the breaking up of tuberculous matter, 


and then it is usually symmetrical. 
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On nephritis. 


Causes. 


Suppurative 
nephritis. 


Symptoms and Diagnosis—When after an infury in the loins, or in Symptoms 


the course of some obstructive vesical, urethral, or calculous affection, 
a patient is seized with rigors, severe pain and tenderness in the 
lumbar region, febrile disturbanee, nausea, vomiting, scanty high- 
coloured and possibly bloody urine, and irritable bladder, acute 
nephritis may be suspected. When rigors recur frequently and there 
is suppression of urine with renal castg or pus in the urine, sup- 
puration of the organ is #0 be diagnosed ; and, when to these symptoms 
are udded severe depression, anasarca, and brain symptoms passing on 


to coma, uremic poisoning may safely be expected. 


But chronic nephritis is a more common affection than“the acute; 


and 
diagnosis. 


On chronic 


indeed, unless fram accident, the acute is generally a sequel to the nephritis. 


anses. 


Symptoms. 


Diaguosis 
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chronic. Kidney disease is a common consequence of long standing or 
neglected bladder or urethral mischief, When a stone has existed for 
any period in the bladder, and 
Fig. 819, has set up inflammation of 
| that org#m ; when from pros- 
tatic disease the same result 
ensues; or, when frdéin stric- 
‘ture, the urinary organs have 
been subjected to irritation, 
and distension from retained 
urine, the ureters and later on 
the pelvis of the kidney, and 
subsequently the secreting 
structures of the kidneys 
themselves become inflamed 
by extension from the blad- 
der. Under these circum- 
stances, every gradation of 
dilatation, inflammation, or 
suppuration of the whole uri- 
nary passages may be found ; 
the bladder may be enor- 
mously thickened and in- 
flamed; the ureters dilated, 
tortuous, thickened, and sup- 
purating; the pelvis of the 
kidney expanded and filled 
with pus —“ pyelitis ’—and 
the kidney itself more or 
less urdergoing disorganising 
changes. (Fig. 319.) 
The symptoms of changes 
such as thpse are not very 


sip arco disease re ue Kidneys ailseion ot definite. In all long-standing 
ureters, hypertrophy of the bladder, &c., the : - 
effect of urethral obstruction. Drawing 36855, examples of obstructive uri 

Guy’s Hosp. Mus. nary affections-some of them 


may be suspected ; so also in 

all cases of neglected stone, particularly when bladder symptoms 
are marked; in cases in which the urine is albuminous, pale coloured, 
and smoky, or tinged with blood; whén it contains pus in suspen- 
sion, varying in quantity at different times, or shreds of lymph; 
when a dull aching pain ig present in the loins, shooting round the 
hips into the groin and down to the testicles, when vomiting is con- 
stant and persistent, and the digestive organs do their work badly, 
and when sleep is difficult to secure, or superseded by a general 
drowsiness. 

Under these circumstances, chronic kidney disease may fairly be 
diagnosed, with or without guppuration in the organ or around it, 

When anasarca sets in, or brain symptom§ from uremic poisoning 
appear, the diagnosis is clear. 

When rigors are frequent, everf when not well marked, when lumbar 
pain is constant and increased on pressure, when on manipulation 
evidence exists of some deep-seated lumbar swelling and fluctuation 


Ureter 
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is distinctly or indistinctly to be made out, abscess of the kidney is Abscess of 
fairly indicated, When with these a sudden discharge in the kidney. 
urine of large quantities of pus takes place, with relief to the local 
symptoms, it is probable that the abscess has discharged itself 
through the ureterg when the lumbar pain becomes more intense, the 
swelling more marked and prominent, and fluctuation more distinct, 

it is prgbable that the ureter has become obstructed, and the renal 
abscess 1s making its way through the loin externally; and many cases 

are on record in which, after the discharge of the abscess by natural or 
surgical means, a recovery has ensued. Indeed, stones have been 

taken away from or discharged from, the kidney in this way with a good 
result. 

Renal, like perirenal, abscesses are, however, prone to make their way 
through the diaphragm into the lung or into the colon, and cases are 
recorded where they burrowed downwards, and appeared below Poupart’s 
ligament, or in the pelvis. In these cases the symptoms simulate spinal 
disease, the thigh being flexed upon the pelvis; this symptom, 
attended with lumbar pain or tenderness, being very constant in ne- 
phritic as in perinephritic abscess. Dr. Bowditch, of Boston, was the ? 
first to draw attention to the fact in 1869 and 1870. 

TREATMENT,—When acute nephritis originates from a blow or from Treatment 
the irritation of a renal calculus, complete rest in the horizontal posture o sant 
in a warm bed is absolutely essential, with mzlk diet and the moderate — 
use of simple diluents as milk and water, or barley water. Poppy 
fomentations to the loins always give comfort, and, when the pain is 
severe, leeching is beneficial; gupping has been recommended, and is 
of use. The bowels should always be well cleared out by some simple 
medicine, such as castor oil or ay enema. All medicines that act upon 
the kidney, as salines or turpentine, all external applications, such as 
blisters, should be carefully avoided; and for this same reason stimu- 
lants ought not to be%iven. . 

The action of the skin should be gncouraged by outside warmth, and 
the hot-air bath or steam bath applied to the patient in bed, is a valu- 
able means to this end; a hot bath is a good substitute. Calomel and 
antimony cannot be recommended. 

When the case passes into the chronic stage, counter-irritation 
becomes of value, and as this cannot be obtained by means of blisters, 
since cantharides act powerfully on the kidneys, mustard may be em- 
ployed, or a piece of lint, saturated with a mixture of chloroform and 
alcohol should be applied to, the loin and covered with oil silk, Dry 
cupping also is of great value. 

When acute nephritis supervenes upon the chronic form the result of 
long-standing disease of the urinary organs, or after operation, the 
whole aim of practice must be to soothe, relieve pain, and keep life 
going. Nothing like mechanical interference with the urinary passages 
must be thought of. Retention of urine should, of course, be relieved, 
but the utmost gentleness ought to be employed in the manipulation, 

These cases are, as a rule, very hopeless. 

In chronic nephritis, the result of loc@l disease, there can be little Treatment 
doubt that the best practice is the rempval of the cause. When a of chronic 
atone in the bladder has set up the gnischief it should be removed, and "° 
by that mode which induces the least local irritation. en a stric- 
ture of the urethra has been the cause it should be di for as long 
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as the local cause of the disease exists no recovery can be looked for. 
When calculus in the kidney is the local irritant, the Surgeon’s sim 
must be to allay local irritation by keeping the patient quiet, and 
administering soothing remedies; the alkaline potash salts being pre- 
scribed where the urine indicates uric-acid calculrs, and the mineral 
acids when the urine is phosphatic. The removal of the stone by 
operation may also be entertained (vide Nephro-lithotomy, p. 62}. 

When suppuration of the kidney takes place, with or without a 
calculus, and any external evidence of the abscess exists, the kidney 
should be cut down upon by ¢ lumbar incision, the abscess freely 
opened, and drained after irrigation (vide Nephrotomy, p. 62). 

When the urine is full of pus, the preparations of buchu are of un- 
doubted value, and the mineral acids or the preparations of iron of use. 
Warm baths and diaphoretics, to induce free action of the skin, and 
by these means to relieve the kidney ; with a supply of simple nutritious 
food, and stimulants only when absolutely required, make up the 
treatment. 
in _. Perinephritis is an affection that must be recognised, and although 
srinéphritis. if, may be more frequently found in connection with suppuration of the 
kidney, it is at times independent of it. It is indicated by a sudden 
pain in the loin, fever, and subsequently Jumbar swelling, with fre- 
quently cdema of the integuments of the loin. The pain is at 
times constant and persistent, while at others it may appear and then 
disappear for an uncertain interval, to recur spontaneously in all its 
severity. The urine in an uncomplicated case is generally natural, and 
if at all altered, scanty ; renal symptoms so called, being absent. When 
the case is left to nature the inflammation may attack the chest and 
induce a fatal pleurisy, or the abscers may burst into the bowel or 
externally, burrowing beneath the fascia covering the psoas muscle and 
showing itself in the thigh or pointing in the loin, The Surgeon should 
not, however, leave these cases to nature, but“cut down upon the 
abscess or lumbar swelling, as in colotomy, at the outer border of the 
quadratus lumborum muscle, and evacuate the pus as soon as sufficient 
evidence exists of its presence; from this treatment a‘zood yesult may 
be looked for. (Vide paper by Dr. Bowditch, ‘Am. Journ. of Med. 
Science,’ 1871.) 


Hematuria 
n _— is. & symptom met with in many diverse conditions, the hemorrhage 
ematuria. being limited or profuse. It may come from one or both the kidneys 
auses. or any other part of the urinary passage, either as a result of some 


constitutional cause, such as the hemorrhagic diathesis, or, some morbid 
condition of the blood, as in purpura, scurvy, smallpox, the plague, or 
fever. It may likewise be parasitic.. Profuse renal hematuria takes 
place occasionally as an intermittent affection. It may likewise follow 
an injury or disease of the kidney, ureter, bladder, prostate, vas deferens, 
or urethra. In surgical practice the hemorrhage is more frequently 
due to some local cause, yet te practitioner shauld be alive to the fact 
‘thet it may originate from a gonstitutional one or from the use of such 
as turpentine or cantharides. ¢ " 
enal the heraorrhage follow an accident, the diagnosis is seldom diff- 
pmorrhege. onlt for when after an injury to the loin, blood is passed mixed with 
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the urine, it may be inferred that the kidney has been injured, and 
when slender, cylindrical, pale pieces of fibrin are seen in the urine 
the Surgeon may be sure that they come from the kidney—tHese clots 
having been moulded in the ureter and washed down from the kidney 
by the urine. Blod@ also, when intimately mixed with the urine, has 
probably a renal origin. 

The Passage of a stone down the ureter is also attended by hemor- 
rhage, which is rarely profuse, and is, moreover, generally accompanied 
by severe colicky pain shooting dowy the groin and scrotum of the 
affected side, with a retracted testicle. When blood comes from a 
diseased kidney, it is mixed with theurine, as in cases of accident, and 
may be slight or profuse in quantity, but the nature of the affection 
or its being due to calculus will have to be determined by the history 
of the case, the existence of lumbar pain or tenderness, and a close 
examination of the urine. In cancer of the kidney pain rarely extends 
to the testicle. 

Parasitic hematuria.—This is common in Egypt, Syria, and the Parasitic 
Cape, and is now known to be due to the presence of a parasite first hematuria. 
discovered by Bilharz in 1851. Dr. Zancarol, of Alexandria, describes 
it as “ Bilharzia hematobia.”” The disease is only found in weakly 
subjects and those who drink foul water, or the undistilled water of 
the Nile. Its early symptoms are the appearance of blood at the end 
of micturition, its passage being accompanied and followed by pain, 
frequent micturition and anemia. With the parasite, there is cystitis 
which will go on and at last give rise to dilated ureters and diseased 
kidneys. a 

Dr. Zancarol ascribes the frequency of stone in the bladder in Egypt 
to the presence of the parasite. 9 

The urine of patients the subjects of this disease contains blood and 
mucus but is of narmal specific gravity. The ova of the parasite 
itself are to be found init in an active condition for twenty-four 
hours after it has been passed. They are ovoid in shape, ciliated 
and +}, of an inch in diameter. The worm itself never passes with 
the urine.® It is’ filiform and three or four lines in length. A full 
description of the worm may be found in the ‘ Trans. of the Path. Soc.,’ 

*Dec. 9, 1882. 

Little can be said about treatment beyond that Dr. Wastobet, of 
Beyrout, Syria, records (‘ Lancet,’ Dec. 9, 1882) a case cured by one- 
drachm doses of the oil*of turpentine in milk three times a day in 
twenty-four days. ° 

Vesical or prostatic hemorrhage, either from injury or disease, Vesical 
chiefly shows itself as blood-clots mixed with *the urine, the former hemorrhage. 
passing either before or after the latter.° The blood at first may fill 
the bladder ; but after some days the urine will only be stained with 
blood. When the clot has broker? up more or less discoloured irregular 
coagula with fimbriated edges will pass with the urine, these coagula 
being very characteristic of blood-clot. They may pass per urethram as 
rolled up masses, but, when floated out,in water will present their 
natural shape; blood that has been retained within the bladder for 
any time will impart to the urine a porter-like aspect. 

en blood flpws at the end of micturition in small quantities, 
squeezed out, as it were by the bladder, a calculus or prosfatic disease 
may be suspected; but the same condition is also occasionally met 
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with in the irritable bladder of gonorrhma, or, after the passage of 


“ gravel.” 

When» cancer of the bladder or prostate, or a villous growth exists 
asi of broken up tissue may be detected by the microscope in the 
loody urine. In these cases, too, the hwmaturia w6ll be intermittent. 

Urethral hemorrhage—When after an injury to the perineum or 
pelvis, or 2 sudden muscular strain, pure blood flows from the grethra, 
unmixed with urine, urethral mischief may be suspected. 

Urethral hemorrhage irrespective of injury may proceed from a 
chancre, acute gonorrhcea, or ax impacted stone. It may follow over- 
exertion, or the straining associaged with the retention of urine or 
sexual intercourse. It may likewise take place after the forcible bending 
of an erect penis in a chordee, or during some sudden muscular exertion 
from a rupture of the vas deferens, as pointed out by Hilton, and, in rare 
cases, it may occur without any known cause, the blood flowing from 
the penis unaccompanied by any symptom of disease. I have recorded 
two such cases (‘Clin. Surg.’ Chapter 47). 

Urethral hemorrhage as a result of catheterism is also common, 
and it may be caused by the introduction of some foreign body into the 
urethra. 

It should be remembered also that bile when concentrated, indigo, 
or other rare constituents of the urine, from diet or otherwise, may simu- 
late the presence of blood, as may the black urine which results from 
the external or internal use of carbolic acid when absorbed in 


poisonous doses. This symptom, however, soon disappears on the - 


omission of the remedy. In a case unger my care in 1871, of a man 
who had a weak sore the size of a crown piece, which had been dresked 
with an oily lotion of carbolic acid owe part to forty, the black urine 
appeared after the second dressing, associated with brain symptoms and 
collapse of the general powers, which I ee must prove fatal. 
The symptoms, however, speedtly disappeare on withdrawing the 
drug, and a recovery ensued. In a case under my care five years ago, 
a boy, xt. 9, was unintentionally kept in a semicomatose state for two 
months, by the application of a lotion of carbolic ackl (ont part to a 
hundred) to a small sore, the brain recovering its healthy condition on 


the omission of the lotion. The poisonous action of the carbolic: 


acid was detected through the urine, which was occasionally black. 

TREATMENT.—The disease or condition that gives rise to the blood 
in the urine requires treatment more than the symptom itself, but at 
times, the bleeding is so profuse as to thregten life. Renal hemorrhage 
when profuse, may be checked by gallic acid in full doses, gr. v to gr. x 
three times a day, acetate of lead, tincture of ergot, or matico, opium 
being generally a valuable addition, and, in extreme cases the spirit of 
turpentine, absolute rest in the horizontal position, and cold milk diet 
should be also adopted. ‘ 

Hemorrhage from the bladder, when persistent, may be checked by 
the application of a bag of ice over the pubes and to the perinsum ; by 
cold or astringent injections into the rectum, with’ rest and opium. 
There is no necessity to pasd’a catheter or to interfere with the clot, so 
long as the urine flows and retention does not occur—the urine at the 
natural temperature of the body being a good blood solvent. A clot of 
blood, whew bathed with urine, as a rule disintegrates in the course 
of a few days, when it may be passed without help. Any disturbance 
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of the clot when first formed will probably rather tend to encour. 
age than stop bleeding, consequently, no unnecessary catheterism should 
be employed. 

When retention exists, the symptoms become urgent, and opium When 
administered either*by the mouth or, what is preferable, by the rectum, retention 
fails to give relief, the passage of a large-sized catheter and the use of Present. 
an exh@usting syringe, such as Clover invented for use after lithotrity, 

(Fig. 3194), or the aspirator may be called for; yet these measures 
should only be employed when an absolute necessity exists, and opium 
in full doses fails to give relief. 


Fic. 819a. 


i) 





Clover’s syringe, as improved by Maunder. 


Urethral hemorrhage rarely continues for any time, or requires for 
its treatment more than rest in the horizontal posture, unless caused 
by some laceration of the urethra or more severe injury, 


Suppression of Urine 


is the result of renal disease, from which the kidneys ceasing to fulfilOn 
their functions, the constituents of the urine are left in the blood and SrPPisason 
give rise to coma and possibly to convulsions and death. Uremia or ; 
uremic poisoning is then said to be the cause of death. It may occur at 
any stage of kidney disease, and nct uncommonly follows an operation 
performed on a patient the subject of such an affection; it is a result 
to be taken into calculation before undertaking any operation where 
albuminous urine exists. 

In exceptional cases, however, suppression of urine occurs when no 
such chronic mischief can be detected, coming on suddenly, as it often 
does, without cause, and leaving as suddenly without any reason. I 
once saw a musician who secreted no urine for sixty hours, and then 
passed what seemed to be a natural quantity; his only other symptoms 
were those of slight feverishness and headache. In such cases, the 
hot air, vapour, or warm bath are the best remedies. 


Stone in the kidney 


is not an uncommon affection, and is generally painful and often On stone in 
fatal. At times, however, large stones are found in the kidney the kidney, 
after death which gave no signs of their existence during life. When 
the stone becomes impacted in the organ and ceases to be moveable, 
it does not give rise to any marked symptoms; and, comparatively 
speaking, ceases to interfere with life; more frequently, however, it 
often excites mych local irritation, if not suppuration, and usually kills 
by destroying the kidney by converting it into a suppurating cyst. 
Small stones are constantly formed in the kidney and passed through 
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the ureter into the bladder. Large stones may so increase as to form 8 
cast of the pelvis of the kidney (Fig. 336), and at times attain enormous 
dimensions. 


mptoms of Thesymptoms of stone in the kidney are, a tendency to rigor ; lumbar 
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pain increased by riding or any jolting of the bod¥, the pain passing 
down the groin into the testicle of the affected side and causing its re- 
traction; irritable bladder, and blood in the urine. Irritability of 
the bladder may be the only symptom of renal disease. When the stone 
enters the ureter, the inguinal and testicular pain becomes increased, 
and a colicky pain appears, attended often with sickness and even 
collapse, the bladder becoming wore irritable and the urine more 
bloody. When the stone passes, all these symptoms suddenly cease, 
the bladder irritation probably alone remaining. As time goes 
on, and the local irritation becomes worse, some suppuration in 
the kidney may occur. As long as the ureter remains open, and 
pus makes its escape into the bladder, the symptoms are not urgent ; 
but should the ureter become closed by the stone or some inflam- 
matory change, the pus will collect and give rise to lumbar. renal 
abscess. At times, this lumbar swelling may be felt; indeed, in thin 
subjects, with one hand in the lumbar and the other in the hypochon- 
driac region, a calculus may by palpation even be made out in the 
kidney ; this examination will be made occasionally with advantage 
when the patient is under an anesthetic. The lumbar swelling may so 
increase as to form a large cystic abdominal tumour. When the ureter is 
obstructed, this result will take place more rapidly than when it is open, 
from the accumulation of pus; but when it is open the pus flows into 
the bladder and passes with the urine as turbid urine. When allowed 
to settle in a porringer or glass, its pfesence will be readily detected. 
Pus poured into the bladder from the kidney or elsewhere is mixed with 
bat little mucus; but when formed in the bladder,is mixed with much. 
Pus and mucus secreted from the bladder is constant in the urine, 
when from the kidney it may ke intermittent. Dr. Owen Rees 
has pointed out the value of the tincture of galls, added guttatim to 
the urine of patients who may be suspected to be suffering from renal 
calculus, this tincture producing an immediate flocculent precipitate 
of a light brown colour when any of the extractive matters of the blood 
are present (‘ Brit. Med. J.,’ Oct. 21, 1876, p. 518). He also asserted 
that a heavy and continued pain over the sacrum may be the only 
prominent clinical symptom of this affection.+ 

TEEATMENT.—When a stone has formed in the kidney, the happiest 
result is its passage into the bladder, which end can be facilitated by 
the administration of diluents, particularly water, as well as alkaline 
preparations of potash, such®as the citrate, tartrate, or bicarbonate. 
When strong evidence exists of local irritation, opium or henbane, 
given either by the mouth or the rectum, are valuable drugs; while a 
subcutaneous injection of morphia over the affected kidney at times 
acts most beneficially. Fomentations about the loin and groin, or the 
warm bath, also give much relief. 

When the stone is passing down the ureter, the same practice is to 
be followed, a warm bath and a full dose of opium often relaxing the 
parte and favouring the passage of¢the stone. The administration of 
an anesthetic by inhalation may, when the pain is severe, under these 
cixcumstances also be tried. In a case 1 wag called upon to see, where 
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extreme agony existed, instantaneous and permanent relief followed 
the practice, the stone having passed during the inhalation of the 
chloroform. 

When the stone has become impacted in the kidney and gives rise When 
to periodical atta@éks of pain and constant uneasiness—each attack impacted 
being worse than the last—important questions occur to the Surgeon. ™ kidney. 
Is it t® be allowed to remain, where it may, in all probability, set 
up irremediable disease if not destruction of the kidney? or, is an 
attempt to be made to remove it, by surgical operation? The 
answer at the present day is very decided. The Surgeon should Operative 
remove the stone. ‘ interference. 


Renal Surgery. 


This branch of surgery has reached a definite position, and if it rises Renal 
in value as it has risen in interest a wide surgical field has, indeed, been 8U"8ery- 
opened. It is to Simon, of Heidelberg, that we are indebted for its 
birth, in that he, in 1869, first designedly removed a kidney with suc- e 
cess. He did so for a urinary fistula of the ureter, which had resulted 
from an ovariotomy. 

Since then, writes Clement Lucas, in an able article (‘ British Med. Different 
Journ.,’ Sept. 29, 1883), “ nephrectomy (removal of the kidney) has been operations. 
performed upwards of a hundred times. ‘ Nephrotomy,’ or incision and 
drainage of the kidney, has become a much more frequent operation, 
and renal lithotomy, ‘nephro-lithotomy, has been successfully ex- 
tended to cases where no tumaur or sinuses exist ;’’ and the credit of 
this last triumph must be given to my friend Mr. Henry Morris 
(vide ‘ Trans. Clinical Society,’ vol. xiv, p. 30, 1881). 

A fourth operation, named “ Nephrorraphy,’ must also be men- 
tioned—an operation, first performed by E. Hahn, of Berlin (‘ Central- 
blatt fiir Chirurgie,’ July, 1881),” which consists in cutting down 
upon and exposing a moveable os floating kidney, and stitching it 
to the edges of the parietes of the lumbar wound. 

Last, bf&t not*least, “ paracentesis’ of the kidney claims a notice. 

Upon each and all of these surgical proceedings a few observations 
will be made. 


Paracentesis of the Kidney. 


This operation is valuable for diagnostic as well as curative purposes, Tapping 
and it may be performed either by way of aspiration or by means of a “4ney. 
trochar, in cases in which it is well to be assured of the presence or 
absence of fluid in any given dull lumbar swellihg. 

In hydronephrosis or dropsy of the Hidney, brought about by the 
retention of urine in the pelvis of the kidney from obstruction of the 
ureter—in those rare examples ¢f isolated serous or blood cysts of the 
kidney, and hydatid cysts, this operation is particularly valuable. 

For the diagnosis of pyonephrosis it is equally of use, and even where 
the tumour may turn out to be of a sglid nature, a fine aspirating 
needle is not likely to be followed by harm. 

The best position for tapping the right kidney “is one half way 
between the lasterib and the crest of the ilium, between two or two and 
half inches behind the anterior superior spine of the ilifm” Morris 
(‘Med.-Chir. Trans.,’ vol. lix, p. 242) and for the left, according to 
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Mr. J. Thomeon, of Nottingham, “the interval between the last two 
ribs near their anterior extremities” (‘ Path. Soc. Trans.,’ vol. xiii) 

Be its or an incision into the pelvis or substance of the kidney, 
is ed for in cases of abscess of the organ, whether from stone or 
tubercle, or of pyonephrosis from whatever cauf, and for hydro- 
nephrosis and h datia when the simple operation of paracentesis has 
failed to bring a acure. It essentially consists of exposing, open- 
ing, irrigating, and draining the abscess cavity in the same way as any 
other abscess cavity should be treated. 

I have followed this in practice on many occasions, having in a man 
cut down upon a suppurating kidsey and evacuated several ounces of 
pus with marked benefit, and in another opened and drained a large 
suppurating renal cyst through the left loin. 

On August 31st, 1876, I likewise cut down upon the right loin of a 
lady, et. 27, whom J saw, in consultation with Dr. Moore and Mr. 
Pocock, of Brighton, with a swelling which we diagnosed as renal, and 
evacuated three pints of fotid pus—the lady making a good recovery. 
In 1877 I cut into the left loin of a woman witha lumbar swelling, and 
let out a quart of pus with marked benetit, my finger readily passing 
into the dilated pelvis of the kidney, and in 1883, I opened the right 
kidney of a man which twelve years before had been seriously injured, 
and evacuated 86 oz. of foetid pus, subsequently irrigating with iodine 
water and syringing the cavity. He was well in three months. 

The operation in its several steps, should be the same as that described 
for lumbar colotomy, the kidney being readily reached and dealt with 
through such an incision as was there indicated. 

Nephro-lithotomy, writes Henry Morris, who was the first Surgeon 
who designedly cut down upon a kidney to remove a stone (vide ‘Clin. 
Soc, Trans.,’ vol. xiv, p. 80, 1881), “should unhesitatingly be done 
in all cases in which symptoms of renal calculus continue uninfluenced 
by medical treatment, and are sufficiently severe ¢, interfere materially 
with the comfort and usefulness of the patient’s life. If for several 
months a person has been subject to more or less constant pain in one 
loin and along the ureter, and perhaps, also, in the testicle of the same 
side, if there have been recurring attacks of renal colic, and especially 
if with these symptoms there is occasional hematuria, or the urine is 
constantly charged with a little pus or albumen, we have the conditions 
not only justifying but demanding an exploration. If in addition to 
these symptoms a small calculus or a little celculous matter has been 
passed per urethram, there is almost absolate certainty of the presence 
of a stone; at the same time it must be recognised that symptoms 
strongly suggestive of renal calculus arise from other causes than 
stone.” . 

Operation.—I give this in the words of Mr. Morris :—“An incision is 
made four and a half inches in length parallel with and three quarters 
of an inch below the last rib. The structures divided are the same as in 
nephrotomy. If the quadratus lumborum be so wide as to contract the 
deep part of the wound its guter edge may be incised to the extent of 
half or three quarters of aninch. All bleeding vessels having been 
twisted and hemorrhage quite stayed, the assistant should stretch the 
edges of the wound widely aparé by suitable retxactors, and the 
operator wth two pairs of dissecting forceps, tears through the peri- 
renal fat, As he approaches the back of the kidney there will be some- 
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times noticed a difference in the character of this fat, that immediately 
in contact with the kidney being finer in texture, and of a delicate 
primrose colour. If, from the presence of the stone, there has been 
inflammation in the tissues around the kidney, this appearance will not 
be expected, and tlf whole of the tissue will probably be dense and 
tough. 

Wien the kidney has been fairly reached the index-finger should be Uperation 
passed carefully over the whole of the posterior surface of the organ, in- cuntinued, 
cluding its pelvis, and any inequality of surface, or increased hardness or 
resistance at any particular spot, should be searched for. During this tac- 
tile exploration, indeed throughout the whole of the examination of the 
kidney, the abdominal walls of the patient should be well supported by 
an assistant or well-arranged pillows, so that the kidney should not be 
pushed forwards by the exploring finger. If nothing suggestive of the 
presence of a stone is thus felt, the kidney should be freely exposed to 
view by drawing aside the edges of the wound, and a fine needle should 
be passed into the renal substance. This should be done in a systematic Sounding 
way and in several places, if the stone be not at once struck, intro- *4neys 
ducing the needle here and there, so as to puncture in succession the 
several calyces of the kidney, in one or other of which experience tells 
us the stone usually rests. If in the course of the digital exploration 
some one spot gives more resistance than the rest, this should be first 
punctured, but otherwise the puncturing should be done in a well- 
planned manner. On this point I would lay great stress, as it is quite 
possible to puncture in a dozen places, and yet to miss the calculus. 

“Tf by this means the calcuPus is not detected the search should not 
be given up until the fingers of the right hand are passed round the 
outer edge of the kidney, and tfe front surface felt over in the same 
way asthe posterior. Whilst doing this, in order to give counter-resist- 
ance to the exploring finger, the kidney may be pressed against the 
psoas muscle, or be squeezed between the finger and thumb. Despite 
all these means a calculus may esc@pe detection. I have recently re- 
moved by lumbgr nephrectomy a healthy kidney for a calculus the size 
of a marble embedded in it, but which I could not localise, The man 
recovered well, but the loss of a good kidney is a very regretable feature 
in the case. The kidney becomes very hard and tough under the pro- 
longed irritation of a stone, so that whilst the whole organ feels firmer 
than natural, any slight difference in the degree of resistance of one 
part is more difficult to Sppreciate. This hardness of the renal sub- 
stance should make the Sifrgeon very suspicious of a calculus, and 
future experience will, I think, encourage him, when this condition 
is present, not to be satisfied, either that no stone exists, or that 
nephrectomy must be performed, until he has made such an incision 
into the kidney as will open each of the calyces. Kidney wounds are 
known to heal readily, and whilst the risk of such an incision would not 
equal that of nephrectomy the subsequent condition of the kidney would 
be preferable to the possession of only one of these organs. 

“ Having detected the stone by one or @her of the methods above de- Netertion of 
scribed, the overlying parts of the kidney should be cut into with a stone. 
probe-ended straight bistoury, and then with a scooping movement of 
the finger, introduced through the irfcision, the stone, unless a branched 
or a very large one, can be raised to the surface of the paMetal wound 
on the point of the finger; or a pair of foreeps might be passed into the 
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kidney by the side of the knife, and the stone seized and withdrawn. 
The finger is, however, much to be preferred, and if the incision is 
small, as it ought to be, the finger serves the purpose of plugging the 
renal wound, whilst it lacerates the renal tissue to the necessary 
extent. By this plan the hemorrhage is minimisedg and the rent made 
with the finger heals as readily as the cut. When equally convenient 
to reach the stone it is much best to open the secreting structMre, and 
not the pelvis of the kidney. The wound in the former heals better 
than in the latter, and the chance of a urinary fistula is much less. If 
the calculus be large and branched it may possibly be requisite to break 
it up into two or more fragments,and remove the fragments separately. 
I have known this done in a suppurating kidney, but it is not probable 
that a stone will attain such a size as to require breaking before re- 
moval, without having in its growth more or less destroyed the kidney 
structure. A stone one ounce in weight has been removed entire 
from a kidney, not markedly enlarged, nor the seat of advanced 
suppuration (Bennett May, ‘Clin. Soc. Trans.,’ 1883). 

“The after treatment is very simple: a drainage-tube should be left 
in the back part of the wound, and the rest should be closed by sutures. 
For a time, of course, the whole or greater part of the urine secreted by 
the injured kidney will be discharged through the loin, but after gra- 
dually diminishing, this may be expected to cease altogether in from 
three to four weeks. 

“ These loin wounds usually heal very quickly. In nephrotomy, as in 
nephro-lithotomy, some simple dressing, such as lint soaked in terebene 
and oil, or spread with boracic ointment, should be applied over the 
wound, and the drainage-tube should pass through this, and be covered 
with a thick pad of absorbent cotton wodl, iodoform, or Lister’s gauze, ree 
tained in place bya light bandage. The dressings will require frequent 
changing, as they soon become saturated with thg urine. To keep the 
bedding dry, a large pad of finely-powdered German moss peat should 
be placed beneath the loin to receive and absorb the urine, which it 
readily does. 

“The dangers of nephro-lithotomy are not great, s6 far*as we can 
judge from present experience. The operation hitherto has, it appears, 
been uniformly successful, but the number of cases as yet recorded is 
but few.—1. Hemorrhage from the wounded kidney is not likely 
to be serious if the plan suggested above be followed. There may, per- 
haps, be a formidable-looking gush on first dividing the tissue, as in 
Mr. Beck’s case, but compression with theefinger or a sponge will soon 
check it. 2. Cellulitis may follow the operation, but with due precau- 
tion as to antiseptic cléanliness and drainage this will almost certainly 
be escaped. It may, howevef, occur; and I am aware of one case in 
which extensive suppurative cellulitis followed an exploratory incision in 
search of a renal calculus; pus burrowed downwards to the pelvis and 
upwards until the abscess burst into the lung, and though the patient 
ultimately recovered he nearly lost his life. 3. Renal abscess might 
possibly follow the operation ag the result of wounding an organ already 
long irritated by the presence of a calculus. I do not know of it having 
occurred, and it is much more probable that any morbid change started 
by the calculus would be checked and repaired by the, removal of the 
cause, a, restilt which is proverbially known to occur in other tissues of 
the body. 4. A renal fistula, or a mere superficial purulent fistula may 
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follow; but, though the chances are against it, such a result would be 
a welcome substitute for the ceaseless pain and chronic invalidism of the 
condition which it replaces. . 

Nephrectomy.—This operation has been successfully performed at 
intervals for years ;%n some cases on account of injury, and in others 
by mistake, renal tumours having been removed as an ovarian; but 
Simon, of Heidelberg, was the firat Surgeon who designedly performed 
it, and with success, by the lumbar operation. 

Dr. Brant, of Klausenburg, on Jung 7th, 1872, removed the left Cases of 
kidney of a man, wt. 27, which had escaped from the loin through an soap arc 
opening caused by a stab four days béfore. He tied its pedicle in two si 
portions with a silken ligature, and recovery took place without a bad 
symptom. (‘ Wiener med. Woch.,’ Nov. 29th, 1873.) 

On December 2nd, 1873, Dr. A. Campbell, of Dundee, removed the 
kidney that was the subject of cystic disease through an abdominal 
incision, having mistaken it for an ovarian tumour, and the patient, 
who was a widow, et. 49, made a good recovery. The pedicle was 
ligatured with carbolized catgut. (‘ Edin. Med. Journ.,’ July 1874.) . 

Nephrectomy may be performed by an “abdominal” or “lumbar” 
incision, and there can be no question that the latter is the right one to 
select in all cases in which the kidney is small and yet sufficiently dis- 
eased to justify its removal. 

The abdominal incision should be reserved for large tumours which 
cannot be taken away by the lumbar. 

Lumbar nephrectomy is at all times a serious operation, and is only Lumbar 
to be undertaken after mature cénsidcration. “ It is only permissible, nephrectomy. 
‘says Simon, when a patient’s life is seriously threatened by disease 
and all other remedies have failed® It should, however, be entertained 
when one organ is seriously disorganised from calculus or other causes, 
and when the minor ageration of nepkrotomy has failed or seems in- 
applicable; when the organ is the seat of a tumour otherwise incurable, 
or the subject of urethral urinary ffstula seriously interfering with 
life’s duties. It seems likewise applicable to certain examples of rup- 
tured or wounded kidney, in which nature cannot be expected to bring 
about or has failed to secure repair. 

It should never be undertaken unless evidence exists as to the proba- 
bility of the other kidney being healthy, as evinced by the normal con- 
dition of the urine as to quantity and quality, and the absence of 
albumen over and above wHtat can be explained by the presence of pus 
due to the disease of the affect#d organ. 

It does not appear to be applicable to disorganisation of the kidney 
from tuberculous disease, such an affection being usually double. 

The operation itself should be made much fpon the same lines as that 
of nephro-lithotomy. 

Should more room be required in*the incision, it can be gained by a 
vertical cut made at right angles to the spinal end of the wound, this 
incision not only facilitating the removal of the kidney and the appli- 
cation of ligatures to its pedicle, but being wry favorable for drainage. 

The kidney should be ertucleated by the finger, and this is, as a rule, 
readily effected. Where difficulty is felt the capsule may be left. 

The pedicle should be secured by m8ans of a double ligature of silk 
passed on a long and strong aneurism needle, and it is well f tie the 
ureter and vessels separately. The kidney should next be a i 
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out of the wound, and to facilitate this the lower ribs should be forcibly 
drawn upwards. If the ligatures do not appear to be securely tied, a 
second one should be put on; before the kidney is separated the 
pedicle should be cut through with sciasors. 

All bleeding points should at once be seized a€ they present them- 
selves and secured either by ligature or forceps. All the ligatures 
should be cut short. Any wound of the peritoneum should be sutured. 
The wound should then be treated as any other deep wound, that is, 
well washed out with iodine water, and drained. Enough sutures 
should be introduced into the wound to keep the parts together, but 
a free outlét should be left. A large pad of absorbent cotton and 
gauze may then be adjusted over the loin to absorb discharge, and the 
patient left alone for nature’s reparative powers to bring about a cure, 
The simplest food is the best; the neurer a milk diet can be main- 
tained the better. Convalescence has been generally secured in about 


four weeks. 
Abdominal nephrectomy is only to be entertained when the lumbar 


nepurectomy. ig inapplicable, and had I to do it, 1 should use the incision which 


approaches that illustrated in Fig. 148, the upper end of the incision 
being made to pass more obliquely below the last rib, Langenbuch, 
of Berlin, makes his, along the outer border of the rectus abdominis, 
the midpoint of the incision corresponding to the umbilicus, 

All the details of the operation are to be conducted with all the care 
observed in an ovariotomy. 

The statistics of the operation up to the present are: 

Out of 96 cases, well reported, 54 recovered and 42 died. Of these, 
46 were made by the abdominal incision, of which half died, whereas of 
the 50 made by the lumbar, 31 recotered and 19 died. The result of 
the operation seems, however, to turn more upon the disease demand- 
ing it. Thus, of 18 cases for cancer, 9 died; of 16 cases for floating 
kidney, 6 died; 7 for uretral fistula, all lumbar, 6 recovered, 
1 died. ‘ 

Nephrorraphy is an operation undertaken for the relief and fixation ~ 
of a kidney which is freely movable behind the peritoneum. It is 
clearly inapplicable to such rare cases as are found to possess a meso- 
nephron, and are floating kidneys. It should, however, be undertaken 
only in exceptional cases. It consists in a lumbar incision as for 
nephrotomy, after the exposure of the kidney, which is greatly 
aided by an assistant pressing it well to the cevound from the abdomen, 
the capsule and cortex should be firmly stitched by six or more sutures 
to the margins of the lumbar wound, the wound subsequently being 
left to granulate. The operation was first performed by Hahn, of 
Berlin, in 1881, and it hd& been repeated by Langenbuch, Martin, 
Kiister, Esmarch, Weir, Newman, and others, with sufficient success 
to justify its adoption in such exceptionally troublesome and painful 
cases of the affection as are occasionally met with. 

. The operation up to the exposure of the kidney is the same as that 
of nephrotomy, and latergon consists in the application of strong 
catgut sutures between the renal capsule and the margins of the lumbar 
wound, The kidney by this process is stitched back to the loin, 
where it becomes ultimately fixed. The wound after this should be 
dressed sv as to heal by granulation. The operation of nephrectomy for 


this affection is hardly justifiable, 
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CHAPTER XXI. 
DISEASES OF THE BLADDER AND PROSTATE. 
Irritable Bladder. 


ALMOST every disease of the urinary organs from the kidney down- on irritable 
wards manifests its presence by some bladder symptom, and that bladder. 
symptom is usually what is called an irritable bladder, that is, . 
the patient passes urine more frequently than natural, with or without 

in. 
igieli a symptom may indicate some slight deviation from the healthy ¢, sey 
relations that ought normally to exist between the bludder and its con- 
tents ; or the presence of a severe if not fatal organic disease. It may 
be aresult of some irritation of the glans penis associated with retained 
sub-preputial secretion, or an adhesion between the glans and prepuce; 
or, it may be due to a serious cerebral or spinal affection. It may 
indicate kidney, bladder, prostatic, or urethral disease, and, in many 
instances, it is the one symptomethat has induced the patient to seek 
advice. The “irritable bladder,” therefore, though only a symptom, is 
clinically an important one, and demands elucidation at the commence- 
ment of a chapter on Sladder affections. 

Irritability of Bladder in Childrea.—When this symptom is well Long and 
marked in a male child, the condition of the penis should first receive adherent 
attention; since,4f the prepuce be long or adherent to the glans penis, Pld. in 
and the secretion from Tyson’s glands from want of cleanliness, have ~” 
accumulated and become indurated, there will be strong reason to be- 
lieve, that the irritability of bladder is the direct product of these 
apparently simple causes, for any of these conditions of the penis 
are sufficient to produce eyery degree of bladder irritation, and a cure 
can only be obtained by their wemoval. To secure this end, all retained 
secretion should be taken away, adhesions between the glans penis 
and prepuce carefully separated, and, if the prefuce be long, circum- 
cision performed. If, however, on a cateful examination no such 
conditions are to be observed, the state of the bladder should be 
inquired into, and for this purposesa sound passed (an instrument with 
a bulbous extremity being preferred) (Fig. 343), and, if a stone be Calculus 
detected, the cause of the symptom will be clearly explained, as well as bladder. 
the practice to befollowed. It must be remarked, also, that if a calculus 
be the cause, a careful inquiry will probably detect the presence of 
other symptoms such as pain after micturition, hematuria, and an oc- 
casional interruptign to the flow of umne—the intermitting urinal flow 
being very characteristic of the presence of a stone, although*hll these 
symptoms may be present in irritable bladder from an adherent pre- 


ay 
bladder. 
Altered 


character 
of urine. 


Treatment 
of irritable 
bladder. 


Worms as 
a cause. 


Irritable 
bladder in 
the adult. 


May bea 
symptom of 
stricture. 


bs DISEASES OF THE BLADDER. 


puce. When the stone cannot be felt, it is not at once to be assumed 
that no such cause exists; for, on a subsequent examination, it may 
readily be discovered, the calculus having been probably covered by 
one of the folds of mucous membrane of a partially contracted. bladder. 
If, however, a second examination fail to strike”’it, the condition of 
the bladder should receive attention; and if to the sound its mucous 
lining feels rough, and the presence of the instrument case more 
or less pain and a desire to micturate, the urine will probably be found 
altered in character, and, aftar standing, will show a cloudy deposit 
of mucus, if not of pus; the latter deposit being very rare, however, in 
young subjects. Under these cifcumstances the general health of the 
child will require attention, as it may happen that some slight aperient 
or alterative or an alkaline mixture of potash, or perhaps a tonic may 
be required; the object being to make the urine as unirritating as 
possible, und thereby to allow the vesical mucous membrane to return 
to its normal condition. Hest, also, as far as itis possible to be secured, 
should be enforced. The diet ought to be of the simplest nature, and 
meat given in moderation, since it will probably be found that the 
urine is unnaturally loaded with lithates, if not with lithic acid, and 
this tendency to the deposition of such ingredients would be increased 
by the free administration of animal food. When, however, a case of 
irritable bladder in a child presents itself, in which none of the con- 
ditions alluded to are found, and in which the penis, urethra, and 
bladder, appear perfectly natural, the state of the rectum should be 
inquired into; the presence of worms, and more particularly of as- 
carides, being quite sufficient to prodtice an irritable condition of the 
urinary organs. These may be removed by a jalap purge or an enema 
of some bitter vegetable infusion, stich as quassia; but the condition 
of the digestive apparatus will require attention, as influencing the 
presence of worms. ‘ e 

Excluding the presence of a stone as a cause of irritable bladder in 
young children, and in obstinate cases the probability of some villous 
growth, this affection is not one of serious importancg if its true cause 
ean be accurately recognised; since the conditions upon which it 
depends are easily remediable, and the irritability of the bladder rapidly 
disappears on their removal. 

Irritability of Bladder in the Adult—In adult life, this symptom 
cannot be regarded in such a favorable light as in a child, since it is 
too often associated with conditions which &re of a very serious nature 
and are by no means readily removed, atthough in the adult, as in the 
child, a congenital or an acquired phimosis, with a contracted preputial 
orifice, or adhesions between the prepuce and the glans penis, are 
sufficient conditions to produce this symptom. 

As a symptom of stricture, the irritable bladder is not without 
its value; and, asa rule, it indicates considerable narrowing, as well 
as probably a contraction which has been so gradual in its progress 
as to escape notice until this irritability of bladder enforced more 
accurate observation, and igduced the patient to seek advice. It must 
be regarded as a result, therefore, of a urethral stricture which can 
only be relieved by the removal of its cause. Doubtless it is pro- 
duced by some chronic inflamfhatory action of the vesical mucous 
membrane, and, as such, requires treatment, viz. the dilatation of the 
stricture, absolute rest, and the administration of alteratives. 
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As a symptom of enlarged prostate (or of atony of the bladder in 4 symptom 
the aged, in whom no prostatic enlargement exists) this irritability of enlarged 
of bladder is a complication of serious import, for in both classes of Prostate. 
cases it is due to a want of power on the part of the bladder to empty 
its contents; in the ohe case from a mechanical obstruction caused by 
the prostatic tumour, in the other from a loss of power in the parts— 
the residflal urine under both partially decomposing, becomes ammo- 
niacal, and in this way acting as an irritant to the mucous membrane 
of the bladder, thereby giving rise to the irritability. 

The treatment of these cases is not, therefore, a task of difficulty ; 
the removal of the residual urine, and*the prevention of its subsequent 
retention by the cautious employment of a catheter being the most 
important, together with the frequent washing out of the bladder with 
warm water, or, water medicated by some solution of morphia, opium, 
quinine, boracic, or nitric acid. 

The recognition of the cause of the symptom, however, is the Diagnostic 
main point to be remembered, the practice to be followed readily anvereneet: 
suggesting itself when the cause is understood. As a sign of gravel, 
an irritable bladder is of importance, and a careful examination of the 
urine will determine its true meaning. As a symptom of calculus in 
the bladder, it is constant and valuable, although in some cases of stone 
it is extraordinary how little irritation the presence of a calculus will 
produce. As a sign also of organic disease of the bladder, irritability 
must not be passed over. The obscurity of this class of cases is, how- 
ever, very great, and the correctness of diagnosis must rest upon the 
combination of many symptom’, none being of greater value than 
another. In women, this symptom is a common accompaniment of 
uterine affections, while in both sexes it is often associated with rectal 
disease. 

Last, but not leastythis irritability may be the product of a renal May be due 
affection, the urethra and bladder being perfectly sound. When, there- to renal 
fore, bladder symptoms exist, and a ‘careful examination fails to dis- *#echon. 
cover any djseasg in the bladder or urethra, it may fairly be assumed 
that some renal affection is the cause. But a careful chemical and 
microscopical examination of the urine is alone sufficient to enable the 
Surgeon to arrive at anything like a correct diagnosis. 

Irritability of bladder may also be produced by some cerebral or 
spinal disease, but the fact can merely be alluded to in these pages. 

The passage of a large Yuantity of urine, as in diabetes, should not Caution. 
be mistaken for irritability of*bladder. 


Inflammation of the Bladder. 


Cystitis is a common consequence of stone, prostatic disease, stric- On cystitis. 
ture, or gonorrhaa, and is usually chronic or subacute—the more acute 
symptoms mostly supervening upon the chronic. As an acute idio- 
pathic disease it has been described by authors, but clinically such 
cases are very rare. The most acute are those occurring in gouty sub- 
jects as a catarrhal affection. e 

The chronic form is the direct consequence of local irritation pro- Chronic 
duced by the presence of a tumour, stone, or other foreign body ; cystitis. 
although it is foand wherever the How of urine is interfered with 
from either prostatic disease or urethral obstruction; the bladder in 
these cases being irritated by the retained and decomposed urine as well 
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oro A own ineffectual attempts to evacuate its contents. A aimilar 

wult likewise ensues when the bladder is paralysed and unable to 

par sale contents, from over-distension, spinal injury, or disease. It is 

wader these circumstances the more ane forme of cystitis and the 

“qronvt pathological conditions are found. ; 

'"Belbaonte cystitis is commonly the result of gonorrhd, the inflaa 

ination of the urethra spreading to the bladder. Rye 

fall “ha seat of the inflammation is the mucous membrane, which becomes 

rough, covered with flakes of adherent lymph end phosphatic secré- 

"tion, thickened, and at times ulcerated, and, in the acute forms of the 

affection, detached in fragments or as a whole, and thrown off as 4& 

slough. This latter condition is generally met with in the bladder of 

the paralytic, and in women who have had their bladders much dis- 

tended from retention. It is probably as much due to the deficiency of 

nerve supply as to the intensity of the inflammatory mischief, rough 
catheterism having often too much to do with it. 

tion of In chronic cases, the walls of the bladder become greatly hyper- 

bladder in trophied from over-action, thick muscular bands being visible, and, 

Suk where the obstruction to the exit of the urine has been of long stand- 

"ing, this thickening of the walls of the bladder is associated with its 

Sacculated dilatation. Under these circumstances, it is common to meet with sac- 

dder. cular dilatations of the mucous membrane, the mucous lining of the 


bladder becoming pressed outwards as a hernia between the bands of 
muscular tissue form- 


Fic. 820. ing the walls of the 
cx. organ. These pouches 
are usually small, though 
in exceptional cases (as 
seen in Fig. 320) they 
may be double the size 
of the bladder itself. 
Into oneof these pouches 
a stona-may occasionally 
fall and rest, thereby 
becoming encysted. At 
times these sacculi are 
multiple. 
Sacculi of the bladder 
are met with chiefly in 
Sacculated bladder, male subjects ; they were 
Prep. 208775, @uy’s Hosp. Mus. found in 20 out of 3,000 
2 post-mortem examina- 
tions made at Guy’s; in 11 cases of stricture; 5 of stone; 1 of spinal 
disease; 1 of enlarged prostate. In one the cause was not clear. My 
friend Dr. Hale White recorded these facts with a case met with in a 
woman at the Path. Society, March, 1883. 
Symptoms of | SYMPTOMS.—When the disease is subacute, the symptoms are irrita- 
cystitis. bility of bladder and inability to retain urine, the desire to pass water 
being often associated with its uncontrollable passage. The act of 
micturition is attended with pain, and followed by straining, blood 
being frenuently squeezed out by the forcible cdntraction of the 
organ. Pain is mostly present above the pubes, in the peringam 
and penis, often over the sacrum and in the groin, With these 
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local symptoms, there may be those of more or less severe febrile 
disturbance. ° 

The urine will be found to vary in character according to the cause Condition 
of the disease, When it has originated from the extension of » gonor- of urine. 
rhoal inflammation Of the urethra, it will be cloudy from the presence 
of mucug, or #ven of pus, and at times stained with blood, this blood 
aes passed during the act of straining at the end of mictu- 

ion. 

‘ In other cases of chronic disease (cafarrhal cystitis), the urine will 
be mixed with greyish, viscid, ropy mucus, or muco-purulent fluid, . 
which so sticks to the bottom of th® chamber vessel and together as 
to fall like a glutinous mass when turned out. The urine will probably, 
in chronic cases, be alkaline or ammoniacal; in subacute, acid; in 
neglected cases, the discharge of mucus becomes enormous, and phos- 
phate of lime often becomes mixed with the mucus and forms stone. 

When ulceration of the bladder is present all the symptoms are ag- When | 
gravated and the local pain severe. Bleeding is a common accom- priv 
paniment, the blood being either mixed with the contents of the bladder "0 
and passed as dark-coloured urine, or as clots of blood. 

In the cystitis of gonorrhea, it is probable that the mucous membrane 
about the neck of the bladder is alone affected ; in the more chronic 
cases of disease, the whole surface and submucous tissue is involved. 

TREATMENT.— Whatever may be the local cause of the cystitis, the Treatment 
local symptoms require attentfon, although in order to obtain a cure the of cystitis. 
removal of the cause is most essential. 

Rest in the horizontal posture, hot fomentations or the hot bath, 

simple diluents such as barley water, linseed tea, milk and water, 
with alkalies as the salicylate of soda, citrate, or bicarbonate of 
potash in ten-grain doses, three times a day, and, above all, sedatives, 
are inost essential. @f the sedatives, hyoscyamus is the best in half- 
drachm or drachm doses of the tincture every two or three hours, and 
where this is not enough, opium ufay be substituted; but where the 
kidneys arg disepsed, opium should always be given with great caution. 
The morphia suppository is an excellent remedy, so is an enema of starch 
with opium. The bowels should be relieved by enemata in preference 
to purgatives, although, when severe constipation is present, a good 
mercurial purge is often of value; leeches to the perineum are some- 
times serviceable. 

When retention of urtne complicates the case, cathcterism is called 
for and an elastic catheter slfould be used with the utmost gentleness, 

In chronic cases the infusions of buchu, uva ursi, pareira, or senega, Treatment 
and benzoic acid in ten-grain doses are excellent femedies; the tincture oe 
of cubebs or copaiba at times acts also ben@ficially ; the triticum repens, 
in the form of a decoction, two ounces to the pint, is also a valuable 
drug. When gout is the assignable cause, colchicum, with five-grain 
doses of the carbonate of lithia, sometimes acts as a charm, and in 
some cases of gonorrheal cystitis, the same good effect is often expe- 
rienced. When stone is the cause, it, should be removed; when 
stricture coexists it miust be dilated; when enlarged prostate or 
atony of the bladder in the aged is the cause of the cystitis it is 
easential to keepethe bladder empty, by the introduction of a catheter Washing out 
once or twice daily; in severe cases the bladder should®be washed bladder. 
out, either by a stream of tepid water or medicated solution. Boracic 
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acid ten grains to the ounce of water is the best form. Mr. T. W. 
Nunn speaks highly of a solution of two grains of quinine in 2$ ounces 
of water with a drop of diluted sulphuric acid. When the urine is 
fetid, Condy’s fluid or a few drops of tincture of iodine, carbolic acid, 
or of one part of thymol dissolved in seven of gl{cerine may be added 
to the water. 

In washing the bladder the greatest gentleness should be obsdved ; to 
force fluid into the bladder by a syringe is dangerous, unless in skilled 
hands, while to introduce more than three or four ounces of fluid is un+ 

Syphon necessary. The best method is by means of the irrigating can or a piece 
oe the of india-rubber tubing, two or three feet long, fitted to the top of the 
oe catheter after its introduc- 
Fig. 321. tion, and the gradual pour- 

+ aa ) ing of the water or solution 
(pibasse J) made warm through a glass 

| funnel fitted to the other 
ay : end. The tubing can be 
| raised to increase the pres- 


‘- sure of the fluid, or depressed 
= according to the necessities 







wf} of the case; the bladder re- 
senting the slightest disten- 
sion by its contraction, and 
by the expulsion or elevation 
of the fluid into the funnel. 
By these means no harm can 
possibly accrue to an in- 
e flamed bladder, and the most 
atonic bladder can be emp- 
tied as with a syphon (Fig. 
| 321). 
|, After the fluid has been 
N 4 introduced and left for two 
rae or three mMfiuteS, it should 
\ \ be withdrawn, and fresh 
fluid poured in where ne- 
cessary, the funnel being 
depressed below the level of 
the bed for emptying the 
ee => =) «bladder. Anodyne solutions 
injections. — are said not to be of much 
Mode of washing out the bludder. The irrigator U8¢ in these cases, but Ihave 
can may be substituted for the jig and hand. | been in the habit of intro- 
ducing half a grain, more 
or less, of morphia, with apparent advantage, after the washing out 
of the bladder. When the washing out of the bladder increases the 
irritation it should be discontinued. At times a double catheter is 
of use, the injection flowing, down one side, and the contents of the 

bladder out of the other. : 
In the inflamed bladder associated with atony, the tincture of the 
Treatment perchloride of iron is a valuable drug, or the dilute nitro-muriatic acid 
of cystitis $= given in twenty-minim or half-drachm doses three times a day; but, 
with atony. in g general way, alkalies are called for, the urine naturally secreted 
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being acid, and so as it is poured into the inflamed bladder becomes an 
irritant. The diet under all circumstances should be nutritious but 
unstimulating, alcohol being given carefully, according to the patient’s 
powers. In all cases, however, of inflamed bladder, the Surgeon ought 
to remember its cauffe, which is generally due to some obstruction to 
the flow of urine or local cause of irritation; and for a cure, the re- 
moval of its cause is essential. 


Ulceration of the Bladder. 


This is rarely the result of ordinary‘cystitis, though it may occur in ¢, utceration 
the paralysed organ, and is met with after death where catheterism of the 
has been frequently employed, and in cases of stone. It is likewise bladder. 
found in tuberculous subjects from the breaking down of tuberculous 
material, as well as in cancer. The disease is indicated by the same 
symptoms as exist in inflamed bladder, with more local distress, more 
blood in the urine, and greatcr pain after micturition. There is usually 
also much constitutional depression and want of power. I have seen 
two cases in which extravasation of urine ahove the pubes resulted r 
from this disease, one of which recovered and the other died. 

The indications for treatment are similar to those for cystitis, opium Treatment. 
being freely used as a suppository or an enema. All mechanical inter- 
ference should be avoided unless absolutely called for, and then it 
should be of the gentlest kind. It is a question, however, whether, 
in the severer forms, median perineal cystotomy would not be a 
sound practice, the urine would then flow away as secreted, and a 
chance given to the bladder to recover itself; at any rate, the opera- 
tion would give relief. I have done this on several occasions with 
success, e 
Tubercular Disease of the Bladder. , 

This is a rare although a real affection, and is confined to young 
middle age. It is generally associated with the same disease of the 
kidneys, prostate, vesicule seiminales, and testicles, and shows itself 
as a deposit of tuberculous matter in the mucous and submucous 
tissue, whiéh, When it breaks down, forms an ulcer. It is usually 
accompanied with symptoms of irritable bladder and painful mictu- 
rition, the latter symptom being more common when ulceration has 
taken place. 

Rest in the horizontal posture is essential in this as in all bladder Tubercular 

affections, anodynes, tonics, and nutritious food being of great value. ne 
My friend, the late Mr. Poland, told me that in a case of tubercular 
disease of the bladder attended with ulceration (which was under Mr. 
Aston Key’s care when he was a dresser, about 1840), where the suffering 
was severe, Mr. Key suggested the propfiety of laying the bladder 
open, as in lithotomy, and thus allowing the urine to flow off as soon 
as it reached the bladder. Thee patient, however, was too far ex- 
hausted from advanced lung disease to allow of its performance. Mr. 
Key stated that, in another case where the disease had not made so 
much progress, he should not hesitate in performing the operation. 
The bladder in this one was found almost stripped of its mucous mem- 
brane, and what remained was studded with tubercular deposits. Mr. 
Key called it phthjsis of the bladders At the present day Mr, Aston 
Key’s suggestion of cystotomy would probably be performed.® 
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Tumours of the Bladder. 


A bladder anatomically being constructed of mucous membrane, 
fibrous and muscular tissue, may be the seat of “ PaPILLOMaTA,” the 
innocent “villous growth;” “MYXOMATA,” or mucous polypus; 
“‘FIBROMATA,” or fibrous growth; “myomaTa,” or muscular. Cage 
ing, likewise, as it does, epithelial aud connective-tissue elenfents, it 
may be the subject of “ EPITHELIAL OANCER,” as well as of a “ SARCO- 
MATOUS GROWTH ;” and to this<list pzRMoID tumours may be added. 
Any one of these growths may be intramural or polypoid. The papil- 
lomata are found in children, as well as in adults. ‘The other forms of 
tumour belong more tothe middle-aged or old. Growths areas common 
in the female as in the male sex. 

The papillomatous are mostly pedunculated, villous, and single. 
Many are sessile and multiple. When single they are generally 
attached to the base of the bladder ; that is, to the trigone and orifices 
of the ureters, when at times their long villous ends or prolongations 

of natural villi are carried by the 

Fie, 822. urine stream into the urethra, 

Dilckered Well of Bladder where they may be broken off and 
expelled, or cause obstruction. 

In exceptional cases the mucous 
surface of the bladder may be more 
or less covered with these villous 
or sessile papillomatous growths; 
indeed, instances are on record 
where the ureters or calyces of 
kidneys were involved. 

These growths are benign and of 
slow growtk; they may last for 
six or more years. 

Fig. 322 well illustrates the 
ordinary appearayce of this va- 
riety of tumour, with the changes 
brought about in the bladder from 
its presence. 

The myxomata, fibromata, or 
myomata, are mostly single tu- 
mours, And develope as polypoid 
or ifregular - shaped outgrowths, 
the expulsive action of the bladder 


doubtless doing much towards 
Villous growth in bladder, with hYpertro- - ; 
pus walls of the organ. From ileawing making the growths polypoid. 


68, Guy’s Hosp. Mus. They affect both sexes equally, 

and are more frequent during 

young than old life; they may grow from any part of the bladder, but 
generally from the trigone. 

In Fig. 823 the disease was extensive. It was described by Sir A, 
Cooper as “ Tumour of the mucous membrane of the bladder everted; 
polypoid excrescences producing symptoms of stone.” Fibrous and 
mnyomatoys tumours are, however, rare. In 1883 1 kad a man, st. 60, 
under care with a fibrous growth springing from the fundus; it 
had caused symptoms for four years. 
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Cancers. 


These are generally of the epithelial form, but examples of the hard Cancer of 
and soft varieties haye been recorded. They are generally sessile and bladder. 
infiltrating the walls of the bladder, but they may assume the villous 
shape. Ihe affections may be primary ; 
more commonly, in women, the blad- 
der becomes involved by the exten- 
sion of disease from the uterus, anden 
men from the rectum. Under all cir- 
cumstances the disease is one of middle 
or advanced age. 

In the notes of a case before me, how- 
ever, the disease appeared in a man, et. 
28; inten others the ages varied from 
48 to 69. 

Symptoms.—All bladder tumours give 
rise to much the same series of sym- 
ptoms, which may be brought under three 
headings, namely, zrritability of bladder, 
passing on to incontinence, Lematuria, 
and pain. 

The irritability may be very slow in 
its increase, intermittent in its action, Polypoid outgrowths from mucous 





or rapidly progressive. In the majority Preparation 2108 Ger’ 
of tumours it is the earliest sign; in the Museum. 


villous or papillomatous it rarely appears 

till other evidence of bladder trouble, such as hematuria, shows itself. 
When it has appeared it usually steadily increases in severity, till at 
last the bladder refuses to retain urine, and incontinence ensues. 

The progress of villous disease is usually slow, but it may be rapid. 
Thus, in one case of villous growth, the notes of which are before me, 
in a man, et. 3g, the irritability of bladder and hematuria had been 
gradually increasing in severity for eight years, and after death the 
mucous lining of the bladder was found covered with a growth, and 
the walls of the bladder were so thickened that, when removed, empty 
of urine, it was as large as a cocoa-nut ; whilst in a second case, which 
occurred ina man, wt. 70, there had been symptoms for only two 
months, and the first was* hematuria. No pain nor difficulty in mic- 
turition had appeared till five days before his admission into Guy’s. 
He died from suppurating kidneys. In this ,case the disease was 
localised to the trigone of the bladder. 

It is to be remarked also that in villous disease there may be inter- 
vals of days, and sometimes weeks, between the attacks of hematuria, 
the urine between whiles being hormal. In cancerous disease these 
intervals are rare. 

It need hardly be said that the urine should be most carefully 
examined in all these cases, and its sediment and clots washed, for in 
one case a small fragment of villous growth may often be found in it, 
and in another masses of epithelial or spindle-shaped cells—not iso- 
lated cells, howevér numerous—when the diagnosis will be complete. 

With the same view, when a catheter has been passed, the contents 
of the instrument should be well washed and examined. I have on 
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several occasions found pieces of growth in the instrament, and in the 
case of a female child, who had several attacks of hematuria, I caught 
in the eye of my catheter a small villous growth, pulled it away, and 
cured the child. 

Ultzmann (‘ Villous-Ueber Hematuric,’ 1878) hs described a con- 
dition of urine met with in villous growths, which he considers dia- 
gnostic. It consists of a coagulating of the urine, which seems frte from 
blood, into a glutinous mass soon after it has been passed; the mass 
consisting apparently of fibrine. A. Stein, of New York, in his able 
memoir on bladder tumours, 1881, confirms the observation. It would 
seem as if, in some cases, liquor séuguinis exudes from the villi, andin 
others blood. 

Hematuria, or the passage of blood-stained urine, or blood in abun- 
dance, or in clots, is a constant symptom, and in the villous growth it is 
usually the earliest. In such itis also very intermittent ; that is, it may 
appear to-day, and not reappear for three or four months. The same may 
be said of other growths, but, as a rule, when hamaturia has appeared 
with them, it is persistent. It is, however, usually a later symptom. 

The blood generally shows itself towards the end of micturition, 
the stream of urine being at first clear, and then towards the end 
red. In exceptional cases, however, the blood may pass first. 

The position of the growth must have much to do with this symptom, 
growths about the trigone being more liable to bleed when the bladder 
contracts than the same situated nearer the fundus. 

In exceptional cases of tumour of the bladder there is no hematuria, 

Pain is not a constant symptom of this disease, although uneasi- 
ness from frequent micturition may be troublesome; pain becomes 
more marked as the irritability of bladder increases, and inflammation 
shows itself; and in the later stages of trouble it may become intense. 

The pain is usually felt in the penis after micturition, but a dull supra- 
pubic pain is by no means an uncommon symptoin of bladder growth. 

Pain over the sacrum and in thé perineum and rectum, and pains 
shooting down the thigh, are not rare. Lumbar pains,are of frequent 
occurrence towards the close of the case. 

Diagnosis.—From what has been said as to symptoms, it will be 
gathered that it is in exceptional cases alone a truc diagnosis of any 
special vesical growth can be made out, although when hematuria, 
steadily-increasing irritability of bladder, and pain are present, and 
these symptoms are unrelieved by treatment,*the diagnosis of a local 
vesical cause may fairly be made. A bitnanual, vaginal, and supra- 
pubic combined examination will often prove of great value in aiding 
diagnosis in women and in men. ‘Ihe same method applied through 
the rectum may be equally serviceable. 

But for a completely satisfactory digital exploration of the bladder, 
a full dilatation of the female urethra is absolutely essential, and a 
central perineal urethral incision in the male, by which the membranous 
portion of the urethra is opened, to allow of direct digital exploration 
is equally called for. @ 

Sounds and catheters are of use, but they aré of uncertain value, and. 
more particularly when compared with “direct digital bimanual 
exploration,” as strongly advocatefl by Sir H. Thompson. 

TREATMENT.—Little more than palliative treatment has hitherto been 
generally employed in these cases; as bladder tumours have been little 
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understood. Yet an old Surgeon of Guy’s, Warner, in 1747, incised the 
urethra of a woman, st. 28, who was suffering from a polypus, and put 
a ligature round the peduncle of a growth the size of a turkey’s egg 
with complete success; Dessault, after removing a stone from a male, 
successfully twisted*®off a polypus that he found in the bladder, and 
Mr. Birkett (‘ Med.-Chir. ‘Trans.,’ 1858), in a striking example of the 
disease @ccurring in a female child est. 5, applied a ligature to the 
growth, but the patient died with suppurating kidney, the effects of 
the disease ; and in‘many cases the practicability of successful operative 
interference is not discouraging. 

I also in 1864 removed a villous grewth from a woman’s bladder with 
the écraseur with complete success. Other cases may also be found in 
surgical literature in which operative interference has been employed 
and more particularly in women. In male subjects the instances are 
very few. Civiale in 1827 used to crush vesical growths with the 
lithotrite with some success, and Covillard, according to Crosse (‘ Urinary 
Formations,’ 1835), was the first to perform designedly perineal cystotomy 
for a tumour with success. Crosse repeated the operation in 1834, 
Billroth, Volkman and Kocher in 1874, Humphrey in 1877, and Davies- 
Colley in 1880. At the present time Thompson has ably advocated it. 
Suprapubic cystotomy has been employed in still fewer cases. In con- 
sidering these operations it is always to be remembered that a case of 
bladder tumour when left to nature can have but one ending, and that 
is death. Every recovery, therefore, aptly writes Thompson, “is a 
clear gain.” In all cases of persistent bladder irritation and hematuria 
in which the cause is doubtful a full exploration of the bladder in the 
ways previously suggested by urethral dilatation in the female and a 
perineal incision into the membranous portion of the urethra in the 
male should be undertaken. 

Should no tumour be found the injurious etfects of the operation 
may be put down as very slight. Should one be found to exist its 
removal will probably be effected. «Thompson writes that out of 27 
explorations he found and removed growths in 12 cases and that 5 of 
them were effedtually cured. 

The growth when discovered should be removed by scoop écraseurs 
or forceps of different: shapes and sizes. Thompson uses cutting as 
well as crushing forceps. ‘The latter are probably the safer and most 
efficient (vide Fig. 424). 


® Fig. 324. 
e 





Thompson’s bladder forceps. 


When the whole growth can be remqyed, so much the better, but 
should this not be possible, the Surgeon may console himself with 
Thompson’s opinion that ‘a complete ablation of the growth is not 
absolutely essential to success; thaf as cicatrisation takes place, this 
process by degrees leads to solidification of the tissues at®the point 
at which evulsion was made.” In female subjects the operation is far 
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" quater then it is in the male. In both, however, it should be considered 


Garsen’s 
observations. 


Dermoid 
tumours. 


etd adopted in any case of suspected tumour. When any difficulty is 
experienced in finding or removing the growth, it may be well to leave 
She case alone for twenty-four hours, as, from a case related to me by 
my friend Mr. H. Morris, it seems that when a Madder containing a 
growth is drained, the growth itself may be partially extruded through 
the wound by the natural expulsive action of the bladder, wh@ it can 
be readily seized and treated. 

Under certain circumstances f suprapubic operation might be pre- 
ferable to the perineal, for example, when a growth is at the fundus or 
very large. In a case of my own of fibrous growth in the fundus I 
regretted that I had not chosen it. 

The Surgeon when considering any operation upon the bladder should 
remember that its position is capable of undergoing great changes ; 
that in the adult when flaccid it lies behind and below the level of the 
symphysis, and that when moderately distended it may be uncovered 
with peritoneum for about one inch at its upper and anterior surface. 
He should likewise be aware of what Dr. J. G. Garson, of the College 
of Surgeons, has demonstrated (‘ Edin. Med. Journ.,’ Oct., 1878) when 
the rectum is distended with a rubber oval bag measuring when full 
10 inches in circumference (the size of a man’s hand), that the bladder 
is raised out of the pelvis into the position it occupies in the new-born 
child, and that under such circumstances the bladder is uncovered 
above the symphysis for about three inches. It would seem by Garson’s 
experiments that the bladder is raised out of the pelvis by stretching 
the prostatic portion of the urethra to nearly double its ordinary length 
and that with the elevation of the bladder its posterior peritoneal cover- 
ing is considerably raised ; Douglas’s ouch, which is normally about 
2+ to 3 inches from the anus, being raised to 3, 4, and even more 
inches. My own observations with the rectal dilator upon the cadaver 
support Dr. Garson’s views. 

The bearing of these facts upon suprapubic bladder operations is 
palpable. 

For distending the rectum an oval india-rubber bag, ten inches in 
circumference, with a metal perforated tube for introducing and 


filling purposes, may be employed (Fig. 325). 
Fia. 826, 
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Rectal diator. 


Dermoid tumours of the bladder are of rare occurrence, and when 
they occur they are probably ovarian in their origin, and are discharged 
through the bladder. In exceyRional cases they may have a bladder origin, 
that is, may have been developed within the walls of the bladder and at 
a later stage broken down, ulcerated into it, and been then discharged, 

In the fqllowing case this explanation seems to be the only reason- 


able one. 
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_ A married lady, =t, 30, the mother of two children, came into my Author's 
hands on June 80th, 1883, to be operated upon for some hemorrhoidal °8#* 
trouble; she then complained of slight bladder irritability of a few 
days’ standing. Previous to this she could hold her water for hours, 
indeed, on hunting @ays she could do so for eight or ten. I regarded 
the bladder symptom as one associated with her rectal trouble. 

After@the operation the symptoms continued, and on July 10th, with- 
out any apparent cause, intense fever and constitutional disturbance 
appeared, and on the 11th her bladder symptoms became intensified. 

On the 12th some urethral obstruction occurred, and on examination 
with a view to relieve it, 1 removedsa bundle the size of a penholder 
of fine hairs covered with phosphates from the urethra (Fig. 326a), 
which bundle is now in the Museum of the Royal College of Surgeons. 
With the removal of this, all constitutional symptoms disappeared. 
The bladder irritability however lasted, and for the next six weeks 
small phosphatic calculi formed on Jong and short hairs were being 
frequently passed. Some of these hairs were a foot long; the majority 
were, however, short. 

On several occasions I washed the bladder out with relief. Early 
in September the patient was fairly comfortable; she could hold 
her urine for hours, and pass it without pain. She then left London. 
Suddenly, however, towards the end of the month all her severe 
symptoms returned, and with aggravation. The urine became charged 
with mucus, and likewise with blood. 

Early in October I saw her again, when she was passing masses of 


Fig. 326. 





Dermoid growth femoved from the bladder with hairs (A), covered with phos- 
phatic concretion. (B) First part removed, (C) Pedicle with Mgature. 
(D) Growth and pedicle finally removed, 
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_eouphatic concretion formed on hairs, with urine fall of mucus and 
pus. A bladder exploration was then arranged. 

On October 29th this was performed, Sir H. Thompson kindly 
aesisting me with Mr. H. Morris. 

For a full examination an anesthetic was givin, and the urethra 
Ft ag dilated with the small instrument I am in the habit of using 
(Fig. 394). I then introduced my finger into the bladder,“and at 
onee came down upon a mass of phosphatic concretion matted on 
hair. This I removed, and having done so discovered hanging from 
the upper wall or fundus of the bladder a polypoid outgrowth about 
one inch and a half long, the pedicle of which apparently came out of 
a kind of annular depression in the walls of the bladder. These facts 
were likewise recognised by Sir H. Thompson. I then seized the 
growth with a pair of Thompson’s fenestrated forceps (Fig. 324) and 
drew it well down, and having done so applied to its pedicle a ligature 
of chromicised catgut. 

Sir H. Thompsun then, whilst I held the growth forward, cut off 


its summit, which measured three quarters of an inch across (Fig. 
826B). This turned 


_ Fig. 827. out to be what it ap- 
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jee (Fig. 327). 
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Microscopical appearances of @section of the skin increased , indeed 
covering the dermoid tumour. they soon became as 


bad as ever. 
On November 17th another expleration was made of the bladder, when 
it was fotind that the pedicle of the growth which had been left had 
much increased, and had apparently protruded as far again as ever from 
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the annular ring in the bladder which was noticed at the first 
operation. 

The polypus was consequently again seized and drawn down, and 
as Sir H. Thompson was about to apply a ligature to its pedicle the 
whole thing came away with the forceps in my hands. The growth 
removed was as large as that which existed at the first operation, 
and it cRme away pedicle and all (Fig. 826D). 

After the operation the annular ring noticed was very distinct, and 
into this the finger was passed withe ease. I need, however, hardly 
add that neither I nor Sir H. Thompson were too curious as to where 
it led. 

With this operation all trouble ceased. The bladder in two days 
was well able to retain its contents. In three days all blood and 
mucus disappeared from the urine. In a week the urine was normal. 
At the end of two weeks from the operation with the exception of a 
little soreness no bladder symptoms existed, and within one month the 
patient was as well as she had ever been in her life. She is now as if 
she had never had a bladder trouble. 

Remarks.—I believe this tumour to have originated from a dermoid 
cyst which had been implanted in the walls of the bladder during the 
patient’s foetal life. That it began to undergo changes in its interior 
a few days before she caine into my hands for rectal mischief. That 
the tumour then acutely inflamed gave rise to the severe constitutional 
symptoms mentioned, and opened into the vesical cavity. That at its 
opening it discharged, firstly, the mass of fine long and short hairs 
covered with a very thin layer of phosphatic deposit, and, secondly, 
the innumerable larger masses or rather calculi which were subse- 
quently passed or removed. 

That for a time the cyst having partially discharged itself the 
bladder trouble then subsided, and when it reappeared it was from the 
formation of almost a calculus upon the remaining hairs which the 
dermoid cyst then contained. x 

That this cyst then begun to turn inside out, and from the expulsive 
action of the bladder to become polypoid. 

That at the first operation when the bulk of the projecting growth 
was removed this process was not completed, such having only taken 
place ut the second. 

To support these views Dr. Goodhart’s following report of the prepara- 
tion will be read with interest. ‘The specimens submitted to me werea 
rounded, knob-like piece, with a truncated end, which had been removed 
at the first operation, and an elongated, somewhat irregular-shaped 
mass, presumably the stalk from which tbe first piece had been re- 
moved. Both had long dark hairs growing from thein in considerable 
numbers, and these were mostly thickly covered with a shell of yel- 
lowish phosphatic matter. . 

A section of the knob showed it to consist, apparently, of a layer of 
thickish skin, with a quantity of tough fibrous tissue beneath it (Fig. 
327). The opinion furnished by the naked eye was quite borne out by 
microscopical examination. No lengthy description need be given of it, 
asa very truthful drawing of a part of the section has been made by Miss 
Boole, which will show at once that the growth is composed of perfect 
skin. At aéc is the epidermal layer with its horny layer at a, the 
intermediate layer at 6, and the mucous layer at c.; below this comes 
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a thick layer of fibrous tissue (d), which has been reduced in the 
drawing to allow of the introduction of the deeper part. At eis a 
sebaceous gland; at f a section of a hair cut obliquely, and sur- 
rounded by its cuticular sheath ; while at g are seen sections of sweat 


glands. 
The only question that arises from the appearances is as to the 
existence or not of striped muscular fibres. 6) 


In many parts of the section are broad bands (a piece of one is shown 
at h), which look very much like muscular fibre, but the striation is 
nowhere distinct enough to pronounce with any certainty. I am in- 
clined to regard them as an embryonic form of muscle midway between 
the striped and unstriped varicties. But however this may be, the 
nature of the growth is clearly similar to what upon the surface of 
the body would be called molluscum fibrosum ; that is to say, a poly- 
poid overgrowth of the corium and subcutaneous tissue, covered by 
the epidermal layers. 

In the urinary bladder, naturally the first, and, indeed, the one 
question is, how such an excrescence could get there, and I believe 
that only one answer to that question has any degree of probability 
attached to it. 

It has been suggested that it is some congenital growth like a hairy 
mole upon the skin; but, taking into account the history, which 
conclusively establishes that the patient was perfectly free from any 
vesical trouble of any kind until recent date, and knowing that hair 
in the bladder always provokes a deposition of phosphates, and causes 
extreme worry and cystitis, it is inconceivable that this growth has 
been in the bladder any length of time. It must, therefore, have come 
from the outside. The history, again, points strongly towards this 
conclusion, for the first symptoms were those of high fever, and sub- 
sequent cystitis. I take it, therefore, as probable that at that time 
some inflammation occurred around this growth, situated outside the 
bladder; that ulceration occurred in the bladder, and the polypus 
escaped into the cavity, and that, when once there, it immediately 
provoked, as such a growth might be expected to‘ do, the intense 
cystitis that then happened. 

When we further have to decide whence the growth sprang 
the facts of the case are, I think, quite unmistakable; for before 
the growth had been detected a mass of hair had been discharged 
from the bladder, with a quantity of phosphatic matter (? fatty 
matter). This surely indicates that a aermoid cyst had opened into 
the bladder, and the growth in question was no doubt a sprout from 
its wall, Whether‘the dermoid cyst sprang from the ovary, as is 
naturally most probable, of came, as is not unknown, from some 
other part of the pelvis, there is no evidence in the preparation to 
determine.— James F, GoODHART. ‘ 


Atony of the Atony of the bladder 

bladder. is a want of muscular power in the bladder to expel its contents, as a 
result of over distension from either compulsory retention, or organic 
obstruction, or from some cerebral disturbance or from fever, &c. It 
has been often falsely described as paralysis of cthe bladder, but, 
whereas‘in paralysis the loss of power is due to a want of nerve 
supply, in atony it is the result of want of muscular power due to 
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exhaustion or over-stretching. It may be associated with retention 
or with incontinence, the latter condition showing itself when the 
bladder is over-charged, the dribbling of urine being a mere over- 
flow. 

TREaTMeNt.—Afthe cause of atony of the bladder is muscular ex- Treatment. 
haustion, so the treatment consists in giving the organ muscular repose, 
which An be done by catheterism. Where the atony is not very com- 
plete, the drawing off of the urine twice a day may suffice to allow the 
organ to recover its tone, and to act naturally. But when the atony is 
extreme, it may be necessary to introduce a catheter into the bladder 
and to fasten it there, the urine beify allowed to run away as secreted 
through a tube fixed on the end of the catheter. By this means the 
most complete rest can be given to the organ. Where the bladder is 
sluggish in resuming its functions, tonics such as iron may be given, 
with the local injection into the bladder of some stimulant, as cold 
water, diluted nitric acid or tincture of iron in the proportion of four to 
ten drops to the ounce; but cutheterism alone, asa rule, is enough ; these 
cases generally recovering unless the cause has been acting for too long 
a period. When recovery is slow, an electric shock through the pelvis 
is often beneficial. 

Paralysis of the bladder Paralysis of 
is a far more serious affection than atony, since the want of power is the bladder. 
due to deficiency in nerve supply, which deficiency may be partial or 
complete. It is met with whenever the spinal cord is injured or 
diseased, as in brain shocks or disease, in reflected irritation from disease 
about the rectum, uterus, &c., and after any operation upon these parts. 

It may be caused also by a severe mental shock, or the general depres- 
sion from a fever. . 

TRAATMENT.—The cause of the paralysis in these cascs must always Treatment. 

have an important influence on the practice of the Surgeon, but the 
necessity of keeping the bladder empty is essential under all circum- 
stances; for this purpose a soft, fullsize clastic catheter had better be 
passed two gr three times a day, the greatest gentleness being observed 
in the via platens When anything like cystitis is present it should 
be locally treated by washing out the bladder, &c., as already indicated. 
To leave a catheter in the bladder is not desirable. When professional 
aid is not always at hand, a nurse may at times be entrusted with a 
full-sized vulcanised india-rubber catheter without a stilette, and allowed 
to pass it; it has simply #0 be pushed down the penis, and can do no 
harm. In fever cases the plah is a good one. 

Hysterical retention : Hysterical 

is not rarely met with in women, and is dificult to trent. Catheterism retention. 
is only to be resorted to when necessity compels ; hysterical patients 
usually micturating when the pain of retention calls loudly for relief. 
The cold douche over the lower part of the abdomen is a good local 
remedy for the affection, and not too pleasant for the patient to wish 
for its repetition. Moral treatment is always called for in these cases, 
and is more needful than surgical interference. 
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Astule 


Vesico-intestinal Fistula. 


This is sometimes met with, and it is probable in the majority 
of cases that the ulcerating process commences ip the bowel and in- 
volves the bladder in a secondary way. It usualy first manifesta its 
presence by the passage of wind with the water, some little irritability 


(8 bladder having -previously existed; feces, liquid or so&d, soon 
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follow, giving rise to fetid urine and severe bladder symptoms, the 


. pin of foreign material in the bladder being very marked when 


large intestine or rectum is involved; the liquid motion of the 
small intestine does not appear‘to give rise to the same local distress 
as the solid. 

There is no difficulty in recognising this mixture of urine and 
intestinal contents. When flatus passes per urethram the condition 
may be suspected; when the urine has a fecal odour and colour 
the condition gives rise to something more than a suspicion; and when 
solid feces are visible the diagnosis is certain. In doubtful cases 
the microscopical examination of the sediment of the urine will readily 
reveal its nature. Attimes the faces may obstruct the urethra and 
cause retention. 

In looking into the history of these cases there will usually be found 
some bowel symptoms, some diarrhoea or dysenteric affection, some 
symptoms of stricture or cancer of the bowel; and, although this 
affection may be found associated with cancerous disease, it seems 
more frequently to be the result of the simple perforating ulcer of 
the bowel. 

TREATMENT.—When a fecal fistula has once formed between the 
bowel and bladder, the hopes of ar® unaided natural cure are very 
feeble ; when solid motions are mixed with the urine, but little can be 
done except by an operation to pglliate the suffering that is produced. 
For a time the bladder may be emptied of its contents, and, by being 
washed out, freed of its local irritant; but the truce can be only for a 
limited period, another action of the bowel being to a certainty fol- 
lowed by a fresh entry of feculent material into the bladder with all 
its evil effects. 

When liquid motions or small intestine contents communicate with 
the bladder the symptoms are not nearly so distressing, and the neces- 
sity for interference is thereby diminished. 

The only means the Surgeon has at his digposal by which relief can 
be afforded is colotomy ; and, when the réctum is the seat of the dis- 
ease, whether cancerous or otherwise, lumbar colotomy ought to be 
performed. By it th®8 feces are diverted from their unnatural channel 
and discharged through the*loin, and all the miseries of bladder com- 


plication are effectually relieved. When the ulceration is of a simple 


Examples. 


kind, there is some prospect of its closing; when of a cancerous 
nature, such a result cannot be expected; but, under both circum- 
stances, a large amount of relief is immediately afforded and life pro- 
longed. 

I have had four cases of vesico-intestinal fistula, in which thig opera- 
tion, lumbar colotomy, has been performed with marked success; one 
lived six years after the operation, and died, et. 40, from ruptured 
heart ; the second is still alive and well, eleven years after the opera- 
tion; the third died four months after the operation from kidney dis- 
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ease. Mr. Holmes, Mr. C. Heath, and Mr. Pennell, of Rio, have had 
similar cases. For further information vide Holmes’s paper, ‘ Med.- 
Chir. Trans.,’ 1866-7; and case, with remarks, by author, ‘ Brit. and 
Foreign Quarterly, @an., 1869; and ‘Clin. Soc. Trans.,’ 1872. 


6 Incontinence of Urine Tncoutinenes 


os a f urin 
is met with under two very different conditions. In the one, during eae 


sleep, when the will of the patient i8 in abeyance—the neck of the 

bladder ceasing to uct from want of power, and giving rise to noctur- 

nal incontinence. In the other, the incontinence is only a result of over- 
distension, and is a mere overflow. The first form is common in 
children, the second inadults. Incontinence, however, both in the child canes. 
and adult, may be due to bladder irritation from the presence of a stone 

or other foreign body, and it will then exist during the day, rather than 

at night. It may also follow the operation of lithotomy from injury 

to the sphincter of the neck of the bladder. ° 

Incontinence in the child is a very troublesome, and often very Incontinence 

obstiuate affection. It is, notwithstanding, generally curable, and even in the child. 
in very bad cases, as puberty approaches, the symptom disappears, 
though in exceptional instances, the infirmity continues in after-life. 
The child is generally brought to the Surgeon because he “ wets his 
bed,” when too often the history reveals the painful fact that punish- 
ment has been severely tried before professional advice was sought ; 
and it is needless to add that by such a process, no cure can be 
effected. In many instances, the habit is in a measure induced by a 
want of attention in the parents to take the child up during the long 
hours of the night. 

When the prepuce is very long or adherent, circumcision should be qrostment, 
performed. : 

When the urine is chemically wong in any of its constituents, 
remedies must be given to correct the faults, and a limpid watery 
urine in a childy as in an adult, is always an irritant. . 

With respect to medicines, the tincture of iron is doubtless the best, 
and next to it belladonna, either in the form of the tincture or extract, 
but in some instances the combination of the two is excellent. 

I have tried and been disappointed with full doses of chloral given 
at bed-time. It acts at times wonderfully well, but at others appears 
useless. When ein ployed, itgshould be given on an empty stomach. 
Tonics are the right medicines, one form often succeeding where 

another fails; iron, quinine, nux vomica, and sinc being, as a rule, 
better than belladonna. The tonics by dayeand a night-dose of bella- 
donna have sometimes proved of value. 

The bowels should always be attended to, and the presence of worms 
considered ; and it is well to have the bowels relieved at night before 
going to bed. When the child is not too young, cold baths with or 
without salt should be used, and every means should be employed to 
maintain the general health, although it must be added, that children 
who lavour under this infirmity are rarely feeble and cachectic. The 
child should be encouraged to sleep on,its sidein preference to his back, 
and for this end, aSiankcrhiet with a knot in it may be fastened round 
the pelvis, the knot being adjusted over the sacrum. 

Dr. W. Steavenson records (‘ Brit. Med. Journ.,’ January 6, 1883) 
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cases of frequent micturition treated by electricity with the most 
beneficial results. In these, one electrode, in the form of a spinal 
disc, was connected with the positive pole of the battery, and applied 
to the lumbar region; and the other electrode wis applied above the 
pubes or to the perineum; through these a weak current was passed 
for a few minutes daily. Relief of the symptoms, from the com- 
mencement of the treatment and by complete cure, usually within a 
fortnight have been the results. 

In cases of extreme obstinacf, some Surgeons apply a solution of 
nitrate of silver, ten grains to tke ounce, to the neck of the bladder, 
and it is said with advantage. Others apply mechanical means to 
prevent the flow of urine, such as an india-rubber ring around the 
penis, or cover up the urethral or preputial orifice by a layer of col- 
lodion. Good reports have been given of these practices. I cannot 
say that I think well of any such meaus and have never adopted them, 
as they seem wrong in principle. 

c Nocturnal incontinence in a child generally means atony of the 
sphincter; while incontinence during the day suggests bladder irrita- 
tion, generally a stone or urethral obstruction. 

aye aia Incontinence in the adult, as already stated, means, as a rule, over- 
"fulness of the bladder, the real condition being one of retention from 

some obstructive urethral or prostatic disease, bladder atony, or paralysis. 

It may, however, be due to stone, or to a preceding lithotomy. In 

women, it may be associated with some uterine displacement or 
disturbance, some urethral disease or injury. In men and women, 

Treatment. severe spine disease may cause it. To treat it, the cause must be 
ascertained, and the introduction of a catheter is probably a sound 

practice to follow as the first means of investigation, since it settles 

at once the question of retention, and often detects the true cause, 

thereby giving a clue to the treatment to be adopted, viz. the removal 

of the cause. ‘ 

True incontinence, however, is met with in severe cases of general 
or local paralysis, in functional derangement of the cord from venereal 
excesses, and still more frequently from self-abuse; such patients 
often complaining of “inability to stop the flow of urine when com- 
menced.” It is, however, seen in old people with prostatic enlarge- 
ment, the third lobe being enlarged and projecting forward between 
the lateral lobes, so as to open out the neck qf the bladder and render it 
constantly patent, the incontinence being due to overflow, the result of 
retention. 

In these cases the*use of a urinal is the only remedial means at the 
Surgeon’s command, exceptin those caused by venereal excesses, when 
tonics, cold bathing, and absolute abstinence from all injurious habits 
may effect a cure. ‘ 


DISEASES OF THE PROSTATE. 


On diseased § The diseases of the prostate gland are of importance. Placed as the 
Prostate. © gland is at the neck of the bladder and at the commencement of the 
urethra on the one hand it may suffer as a consequepce of urethral dis- 
ease, and’on the other, when diseased, it may give rise to bladder symp- 
toms of considerable severity. Thus, as a consequence of urethral 
disease, gonorrhea, or stricture, it may inflame or suppurate, and me- 
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chanically interfering with the flow of urine, cause retention. It may, 
indeed, undergo nearly complete destruction from suppuration, the direct 
consequence of stricture, and possibly of extravasation. When enlarged 
from hypertrophy, stgne, cancer, or any other cause, it may mechani- 
cally ‘interfere with the flow of urine, and so give rise to bladder 
symptomg or bladder disease of no slight severity, and later on cause 
incontinence from overflow by the special direction of the growth. 


Inflammation of the Prostate. 


This is usually due to the extensién backwards of a gonorrheal Inflamed 
inflammation, or to the presence of a stricture. I]t may arise, too, ag prostate. 
a complication of cystitis from the irritation of a calculus, the passage 
of a sound, or the application of caustics. It is also not unknown as an 
idiopathic affection in gouty subjects, and in those who indulge in 
sexual excesses. 

It is generally ushered in with pain in the perineum and bladder symptoms. 
irritation, the act of micturition being attended and followed by pain, . 
and often tenesmus. Defication ceases to be a puinless act, and is 
attended with uneasiness, sometimes with difficulty, and at last with 
distress. On manipulating the perinzum a deep-seated fulness will be 
felt, and on passing the finger into the rectum the prostate will be found 
enlarged, spongy, and painful; rigors probably will form one of the 
general symptoms with febrile disturbance, which will vary in severity 
according to the acuteness of the affection. 

If the inflammation advances to abscess a throbbing pain at the neck 41,05 
of the bladder will be felt, with a constant desire to go to stool, and forms. 
retention of urine is almost sure fo occur. 

If left alone, the abscess will probably burst into the urethra and dis- 
charge itself externally with infmediate and marked relief; while in 
other cases it may open into the rectum. It sometimes happens that 
the abscess is ruptured during the pa&sage of a catheter to relieve reten- 
tion, or duripg g rectal examination. 

When the disease is acute, the local as well as the general symptoms 
will be severe; but when chronic, they will be less marked, though 
not less characteristic. 

As a result of acute inflammation, chronic disease is often left, as Chronic 
indicated by pain in passing water, irritability of bladder, a thin prostautis. 
urethral discharge, cloudy purulent urine, and perineal, pelvic, and 
anal pain, which is increased On exercise or excitement. There may be 
at times some little loss of power in emptying the bladder, pain in 
sexual intercourse, or frequent nocturnal emissions. 

TREATMENT.—When the symptoms are acute few remedies give aeacertatay 
more relief than the application of fifteen or twenty leeches to speabiuit 
the perineum, followed by a hot hip bath, and the subsequent appli- 
cation of a linseed poultice made with the decoction of poppies or 
mixed with the extract of opium. A good purge should also be 
resorted to, and alkalies given with sedatives, such as morphia or opium, 

allay pain. 

When retention of urine complicates the case, a catheter must be with 
passed, a catheter*coudé being the best, but the warm bath and opium retention. 
should first have been employed, as the introduction of a* catheter 
under such circumstances is always painful, and may do harm. When 
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required, an elastic instrument, which has been well softened and oiled, 
should be.selected. Rest in the horizontal posture should be observed, 
and liquid diet given. 

When an abscess has formed, and there is evidence of deep-seated 
perineal suppuration, an incision in the median line of the perineum 
should be made; and, indeed, if suppuration has not taken place, 
the operation, by lessening tension, will be followed by reli€f to the 
symptoms. 

When the abscess has opened naturally, no surgical interference is 
usually required, although in exceptional cases, where one abscess is 
followed by another, and the detp parts about the gland, instead of 
undergoing repair, are becoming more involved, a perineal incisiou 
should be made. When the suppuration is the result of a stricture, 
and has probably been caused by extravasation, the propriety of dividing 
the stricture and laying open the perineum down to the prostate cannot 
be questioned. 

In chronic inflammation, whether the sequel of the acute or not, 
when attended with suppuration, the practice already advised should be 
followed. When no suppuration exists, but only enlargement, counter. 
irritation, by means of small perineal blisters, is of great use, and the 
elevation of the pelvis with a pillow at night, is also valuable. Tonics, 
as a rule, are required, with the iodide of potassium. The bowels should 
never be allowed to be confined, the best laxatives being some saline 
medicine, or one of the natural mineral waters, such as Vichy or 
Pullna. All mechanical interference with the prostate should be 
avoided, and the nocturnal emissions treated on general principles, and 
not as being due to a local cause ; tonics, generous living, and fresh air 
doing more towards hastening recovéry than anything else. Over- 
exercise must be avoided, and sexual excitement forbidden. 

Abscesses occasionally occur around the prostate, and give rise to very 
many of the same symptoms asa prostatic abscess. They are more apt, 
however, to make their way towars the posterior part of the perineum 
into the ischio-rectal fossa. As soon as they are recognised they 
should be opened by one or two deep incisions in front of the anus on 
either side of the median line. On one occasion I let out, by two 
incisions, about a pint of pus that had accumulated in this part, and 
produced complete retention of urine for several days. Immediate relief 
and a good recovery followed the operation. 


¢ 
Hypertrophy of the Prostate. 
This is a general term applied to a chronic enlargement of the gland 


of prostate. which is not inflammatory, but is generally believed to be a common 


consequence of old age, indeed, it has been regarded as part of a 
general senile change. Pathological investigations, however, have taught 
us that although this is an affection bf advanced life, it is in no way @ 
necessary attendant on old age, the vast majority of old men having 
nothing of the kind. 

When present, it is usuallygmet with in subjects over sixty. Thomp- 
son has not met with an example under the age of fifty-four; and 
after many dissections of the prostates of elderly men he found an 
appreciable enlargement of the ofgan in one third ©f the cases, but 
in only ohe third of these was it enough to cause symptoms during 
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The disease is generally believed to be an hypertrophy or over. 

owth of natural tissues, and, in a certain proportion of instances this 
is doubtless the case; but in others, the enlargement is clearly caused 
by the developmentgof distinct glandular tumours embedded within 
the structure of the gland which may be squeezed out of the organ upon 
division of the tissues covering them in. They are sometimes merel 
covered by the capsule of the prostate, while at others, they are well 
placed within its structure; at times they are single, at others mul- 
tiple, and rarely give rise to any other than mechanical symptoms. 
When these growths are situated in what is called the third lobe of 
the prostate, they give rise to symptoms of obstruction and bladder 
irritation, precisely similar to those caused by the genuine enlarge- 
ment or hypertrophy of the gland itself. These fibrous or glandular 
tumours are analogous to those found in the uterus. This hypertrophy 
is now known to be, as shown by Ellis and others, a mere in- 
crease in the natural fibrous, muscular, and glandular structure of 
the organ. The enlargement is mostly general, and, as long as the 
vesical or third lobe is not materially en- 
larged, nor the urethra encroached upon, Fie $28. 
it is extraordinary to what a size the pros- rz 
tate may attain without giving rise to any 
special symptoms. It is indecd only when 
the so-called third lobe increases bladder- 
ways, and interferes mechanically by its 
size or the direction of its growth with the 
act of micturition, that any marked sym- 
ptoms are produced. In the preparation 
from which Fig. 328 was taken’ this con- 
dition is well shown. 

The effect of an enlargement of the 
prostate upon the urethra is very variable. 
At one time the prostatic urethra will be 
elongated tg tyice or more its normal 
length; while at another, it will be tortuous 
—this condition being caused by an un- 
equal enlargement of the lateral lobes. In: 
a third class the urethra will be more or Biiensbacti’ ar aue-cinaicke 
less obstructed. In the bladder, other “); the prostate, with dilatation 
changes are found, and the, sudden pro- — andhypertrophy of the bladder. 
jection upwards of the vesical or third lobe 
is the most common; yet when with this there is an enlargement of 
one or other of the lateral lobes a great itregularity of the urethra is 
the result. 

This enlargement of the prostate may so derange the course of the 
muscular fibres about the trigone’of the bladder as to produce a bar 
or ridge that mechanically interferes with micturition, Guthrie and 
Mercier have described such a bar as occurring independently of these 
changes, the bar consisting of the elastic etructure and mucous mem- 
brane of the neck of the bladder. Thompson also asserts that, in 
“very exceptional instances, the bar is undoubtedly to be met with.” 
I have never known such a bar as that last described, and giye it only 
on the authority of the names quoted. It is said to occur earlier in 
life than prostatic enlargements, and to give rise to similar symptoms. 
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; pad eigen prostates are sometimes met with, measuring four 
inches in diameter, and are common at half that size. They have 
been found to weigh ten or twelve ounces, the normal weight of the 
prostate being four and a half drachms. € 

Symptoms.—So long as the vesical orifice of the urethra is not 

mechanically encroached upon, prostatic enlargement may proceed to 
an extreme degree without giving rise to any definite symptoms, and 
retention of urine is very often the first feature that attracts notice. 
But, under these circumstancespit generally will be found that the 
patient has had for some time a difficulty in micturition; that the 
bladder has hesitated to contract ‘when the desire to pass urine mani- 
fested itself; and that either there has been less force in the expulsion 
of the fluid than formerly, or, that the water has flowed in a more 
languid stream. 

Irritability of the bladder will generally be present, the act of pass- 
ing urine being rapidly followed by the desire to do so again, and the 
difficulty of the act gradually increasing. 

As the disease progresses, a feeling of weight and fulness in the 
perineum and of irritation about the rectum will soon appear; the 
rectal irritation and the irritability of bladder increasing equally, 
till at last the two acts of defwcation and micturition take place 
together, the violent straining and tenesmus giving rise to prolapse 
of the rectum or piles, and leading the patient to believe that 
sit la complication is the cause of his discase, if not the disease 
itself. 

At a still later period and as the result of the bladder being unable 
to empty itself, a residuum of urine remains behind, and the bladder 
consequently gradually expands from its accumulation, and becomes 
exhausted by its ineffectual expulsive efforts. The urine, more- 
over, at the same time, decomposes and acts as a direct irritant to 
the mucous membrane of the bladder. In this way, inflammation 
of the bladder, und subsequently incontinence from the overflow of 
a distended organ, is produced, this inconvenience exjstiyg day and 
night. 

The ultimate result of this affection left to nature is the same as 
that of all obstructive urethral diseases ; from the pressure of retention 
the bladder suffers first, and subsequently the ureters and kidneys; 
organic renal disease is thus set up, and the powers of life are grad- 
ually sapped by exhaustion, death being often hastened by severe 
bladder symptoms, hematuria, or uremic poisoning. 

A physical examination of a patient labouring under this disease 
will probably reveal a bladder more or less distended; and the passage 
of a catheter, even after the patient has to the best of his belief 
emptied his bladder, will prove the presence of several ounces of urine, 
which may be ammoniacal ; this change in the urine being produced 
by its partial decomposition from its retention, and admixture with the 
mucus of the bladder. In neglected cases the urine will be foetid and 
may contain blood. The passage of the catheter will also reveal the 
nature of the obstruction at the neck of the bladder. 

On passing a finger into the rectum the enlarged prostate will be 
felt, and,in some cases may nearly fill the pelvis. When pus or fluid 
exists, fluctuation will be detected, and when inflammation, pain. 
To make this examination nicely, the finger should be well anointed, 
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and, at the moment of its introduction, the patient should be told to 
bear down. It should be remembered, however, that to appreciate any 
abnormal condition of the gland, it is necessary to be familiar with its 


normal state. @ 
As a consequence of this affection, and of the change produced 


May lead to 
vulculus. 


in the ugine, a phosphatic calculus may form, but its presence is often sara 


masked by the symptoms of the disease. When, however, there is 
increased pain after micturition, pus and blood in the urine, and ex- 
treme pain in the penis, a calculus mty be suspected, and when frag- 
ments of phosphatic deposit pass, the suspicion is confirmed. In all 
long-standing cases of prostatic disease with bladder symptoms the 
presence of a stone should be suspected, although when present it is 
often difficult of detection, from being protected by the enlarged 
prostate, behind which it usually lies. 

A patient with enlarged prostate is liable to retention from any 
sudden chill, over-distension of the bladder, mental emotion, or 
fatigue; indeed, such accidents usually reveal the presence of’ the 


affection. 


TREATMENT.—Medicine has no influence in checking the progress 
ee . . . Treatment 
of this disease, nor in causing absorption of the enlarged organ; but of enlarged 
surgery can do much in the way of palliating the symptoms that are prostate. 


the direct result of the enlargement, and neutralising its evil effects. 


The most essential point is to ensure the complete evacuation of the Jngtrumental 
bladder’s contents, and also to see that no residuum of urine remains in aud. 


the bladder to irritate the organ and decompose, thereby setting up 
cystitis. This should be done by the passage of a catheter. In early 
cases, where but little bladder iryitution exists, the pussage of the in- 
strument once a day may suffice; but when the residual urine is in 
any quantity, and the bladder has lost some of its power of contrac- 
tion, the introduction of an instruntent two or three times in the 
twenty-four hours may be necessary, and in worse cases, where the 
bladder has lost all power of contraction on account of its over-dis- 
tension from o&ronic retention, it may be necessary or expedient to tie 
a catheter in the bladder and leave it there for a time. The Surgeon must 
remember, too, that instrumental aid, though valuable, is a necessary 
evil, and should not be resorted to more frequently than the necessities 


of the case demand. 
Where instruments are required, a flexible full-sized catheter is the 


Catheters to 


best. When silver instrfiments are employed, one with a large curve pe fexible 
should be selected, the back of the catheter riding more readily over and — 
the enlarged vesical or third lobe of the prostate than a shorter one, full-sized. 


To assist in the introduction of any instryment into the bladder, the 
passage of the index finger of the Surgeon’s left hand fully into the 
rectum is an excellent aid, and, under all circumstances, the pelvis of 
the patient should be well raised on a pillow. 

When an elastic instrument is used, and some difficulty experienced 
in riding over the obstruction, success may often be achieved, as soon 
as the end of the instrument has reacfed the vesical end of the 
urethra, by the withdrawal of the stylet with one hand and the pres- 


sure of the catheter into the bladder with the other. Force should No force to 
never be employed, gentle manipulation and care almogt always be used. 


sufficing to secure success. 
When the disease is chronic, and the necessity of catheteriem is pro- 
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Wihven the bladder from over-distension has lost@ll power, and it is 
necessary that it should have complete rest, to allow it time to recover 
its tone, a catheter may be fastened in, and, if the instrumentgsets up 
much bladder irritation, 8 good compromise may be found in the 

ice of leaving it in at night, and removing it during the day. 
en the introduction of theeinstrument is attended with great 


but, under these circumstances, “the bladder should be washed out 
through the catheter daily. 

The vulcanised india-rubber catheter is a good form to employ for 
this purpose, although at times it causes more urethral irritation than 
the gum elastic. A winged or other self-retaining catheter may be 
raha when difficulties are experienced with keeping in the simpler 

orm. 

When retention is present and catheterism impossible, the Surgeon 


Lely PF may be called upon to puncture the bladder per rectum, or to aspirate 


Perineal 
cystotomy. 


General 
treatment, 


On atrophy 
of prostate. 


On calculi 
of prostate. 


it above the pubes, in order to give relief. When severe cystitis exists, 
and the agony of catheterism becomes unendurable, a clean perineal 
incision into the membranous portion of the urethra, and the introduc- 
tion into the neck of the bladder of a soft catheter, to enable the urine 
to flow away as secreted, is a desirable measure. 

With the local treatment of this affection, the general must not be 
neglected, although in importance it is quite secondary. When cystitis 
exists, it must be treated upon the principles previously laid down. 
The general condition of the patient must be maintained by means of 
good diet and sufficient stimulants. The skin should be kept warm 
and all sudden chills avoided; the bowels kept open, but not loose; 
pain should be relieved by sedatives, and sleep secured by hypnotics ; 
tonics are often called for, the preparations of iron being as a rule the 
best. : 

Exercise should be taken when there is no inflammation of the 
bladder or other reason to forbid it, walking and driving being the best 
forms, and, under these circumstances, the local distress from the affec- 
tion may be rendered very light, and life prolonged for many years 
with comfort. 

Patients with this affection should once, a (ay, as a matter of habit, 
pass urine on their hands and kuces; the bladder in this way having 
more power to evacuate its contents, and the mucus and other more solid 
contents, which otherwise would lie behind the prostate, are got rid of 
with greater certainty. 

Atrophy of the prostate is often found in the aged and in the young; 
and in rare cases it is due to somé arrest in its development. In 
the majority, it is genuine atrophy or fibroid degeneration, probably 
caused in some by syphilis. Such a condition, however, does not give 
rise to any symptoms by whith it can be recognised during life, nor is 
it a cause of any distress. 

Calculi of the prostate are not rare, and may be found embedded in 
the organ as small stones varying in size from a grairfof sand to bodies 
of much farger dimensions. They are often very numerous, are some- 
times amorphous, but generally laminated. Wollaston says they are 
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1 aya HL aipaler of phosphate of lime, § per cent: of carbonate 

i me, and 15 per cent. of animal matter. . 
“The prostate gland, like other glands, is liable to an inspissation Mode of 

of its secretion, producing small yellow, sometimes red, pale or colour- formation, 
less bodies, sca throughout the follicular structure. These, at 
first, are said to consist entirely of orgénic matter, which Virchow 
believes%o be derived from a peculiar insoluble protein substance mixed 
with the semen; but sooner:or later, these formations are believed to 
irritate the mucous membrane, causing phosphatic depositions which 
become encrusted upon the organic matter, and thus the genuine pros- 
tatic calculi are found.”—Poland, ° ; 

When embedded in the organ and not interfering in any way with the symptoms, 
urethra, they cause no symptoms; when encroaching upon the urinary > 
passage, they may cause obstruction, but certainly must give rise to 
urethral and, probably, bladder irritation. They are accompanied occa- 
sionally by ulceration and suppuration of the surrounding parts. 

A prostatic calculus may project into the urethra and increase, Calculus may 
the urethral portion subsequently extending backwards into the extend into 
bladder and forming a prostato-vesical calculus. In ‘Guy’s Hospital bladder. 


Fia. 329. 
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Reports ’ for 1857, a case repdtted by Poland, with references to others, 
will be found (Fig. 329). The calculus has a dumb-bell shape. In 
all these cases, the urethra is usually pervious; the passage of a 
sound, however, as a rule, detecting its pre’ence—a grating sensation 
being experienced in the passage of the metal instrument over the 
stone, but no ring will be heard. A large prostatic calculus may also 
be felt per rectum. 

TReaTMENT.— When a prostatic calculus gives rise to sufficient postment of 
symptoms to indicate its presence, and hy its size is likely to prove calculus of 
troublesome, it should be removed by a perineal section—by such an prostate. 
operation as median lithotomy, the incision stopping short of the 
bladder, when the stone does not involve it. In this way, Dr. Barker 
(vide Druit’s ‘Vade Mecum’) removed a large stone nearly fite inches 
in diameter with success. When the stone, or stones, give rise to few 


Cancer of 
prostate. 


Symptoms. 


Treatment. 


Tubercle of 
prostate. 


Condition of 
healthy 
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symptoms of importance, they should be left alone; occasionally they 
pass naturally per urethram.. The greatest argument against opera- 
tion unless absolutely essential is found in the fact that these 
calculi are mostly multiple, and often exist ip both lobes of the 
rostate. 

: Cancer of the prostate orcurs but seldom, and is generally of the 
soft kind; indeed, as Dr. Walshe stated in 1846, “the evflence of 
the occurrence of true schirrhus of the prostate is defective.” The 
symptoms are those of enlargement, and increase rapidly in severity, 
the disease heing attended with more frequent and profuse hemorrhage 
than the ordinary hypertrophy. ‘The blood follows the straining which 
attends the act of micturition, and appears as pure blood; after 
catheterism it is often profuse. The disease may be primary, but is 
commonly secondary. It cannot exist for any time without giving rise 
to glandular enlargements in the groin or along the iliac vessels, when, 
as a rule, the patient’s powers rapidly yield. 

The treatment is only palliative, the Surgeon dealing with symptoms. 
All instrumental interference should be of the gentlest kind, and as 
little as possible. Pain must be relieved by opium, and the general 
powers maintained by good nourishment and stimulants. 

Tubercle of the prostate probably, as a rule, only occurs as a part of 
a general tuberculosis; and until the deposit is breaking up, or by its 
presence is producing some suppurative action, it gives rise to no sym- 
ptoms by which it can be recognised. It is too often associated with 
renal or bladder disease, and the local prostatic mischief is lost in the 
more general affection. It is quite possible that some of the cases of 
so-called idiopathic abscess of the prostate are the result of the 
breaking down of this deposit, but there are no clinical data to enable 
the Surgeon to diagnose the presence of this disease, and there are, 
consequently, none other than general rules of treatment to be men- 
tioned. 


CHAPTER XXII. 
STONE IN THE BLADDER AND ITS TREATMENT. 


BerorE passing to the subject of stone in the bladder it appears 
desirable to consider, though briefly, that of urinary deposits, organic 
and inorganic; as the valug of a sound knowledge of what the urine 
may contain, either in suspension, solution, or precipitation, is as 
indispensable for successful practice to the Surgeon as to the physician. 

The student should remember tlfit healthy urine is a clear, acid, 
amber-colour fluid, with a specific gravity of 1020 to 1030; that 
in 1000 parts, 95481 consist of water, 45°19 of solid matters, 
These solid matters are maae up as follows: urea, 21°57; uric acid, 
0°36; extractives, such as creatine, creatinine, xanthine, hippuric acid, 
ammonia, sarcine, pigment, unoxidised sulphur, phosphorus, mucns, 
&c., 6°68; chlorine, 4°57 ; sulphuric acid, 1°31; phosphoric acid, 2°09 ; 

tash, 1°40; soda, 7°19; lime, 0°11; magnesia, 0°12. He should 
urther remember that, after drinking, or after a meal, the urine 
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is altered by the nature of the diet, and probably diluted; and 

that the best sample of urine to examine is that passed in the morning 

before breakfast—-the “urina sanguinis”’ of Prout; when this urine 
contains any ingredient in excess or in deposit, some important Disturbance 
derangement of the system exists. When any of the constituents of of normal 
the urine are in excess, the balance whieh normally exists between "4" 
them, afd that keeps them in solution is disturbed, and, as a conse- 
quence, some deposit takes place. When this excess consists of the 
saline matter of the urine, such as those of potush or soda, urinary 
deposits and stone are less liable to form, on account of their solubility, 

than when the excess is found in the alkaline earths, for the salts of 

lime and magnesia are most insoluble, and consequently, when in 
excess, soon show themselves as gravel or calculi. For the same 
reason, uric acid being very sparingly soluble, is a very common urinary 
deposit, and is a constituent of most stones. When blood or pus is 
found in the urine, the Surgeon has to discover its source. Is the 
origin of the blood urethral, prostatic, vesical, or renal? Has the pus 

been secreted by the bladder, or been poured into it from the kidneys 

or other part of the urinary tract? Is the salt the result of some ex- 
cessive supply of its chemical constituents, some deficiency in the work- 

ing power of the machinery of the body, or some accidental circum- 
stance? Are the kidneys themselves at fault ? or is it that they are 
called upon to exerete morbid products which have accumulated in the 
blood from organic or functional disturbance of other portions of the 

body upon which the existence of healthy blood depends? All these 
points have to be determined in dealing with any case of urinary de- 
posit ; and in the special works devoted to the subject can be found 

all that is necessary to guide the’student. 

What I seek to impress here is, that urinary deposits are not Deposits 
themselves diseases, nor to be dealt with as such. They are always indicative 
to be accepted as indications of disease, functional or organic, in aaa 
some of the working organs or othet parts of the machinery of the : 
body. 

The readé& fs referred, for all special information on these points, 
to the works of Bird, Beale, Owen, Rees, Pavy, Bence Jones, William 
Roberts, Thudichum, Vogel, and Hassall. 

Healthy urine ought to be quite clear. It may, however, be slightly 
hazy from mucus, or from the deposition of urates in cold weather, 
without being abnormal... When any deposit has been merely sus- 
pended in the urine, it will dommence subsiding as soon as the urine 
has passnd. These deposits are mostly organic, and derived from the kid- 
neys themselves or urinary passages. They may consist of epithelium- Epithelium 
cells, columnar or tesselated, from those parts, with more or less mucus, cells. 
(Vide Fig. 380.) 

: Blood-corpuscles or clots, crystels of hematin, or pus-cells, may be 
ound. 
sl) casts.— Waxy, granular, oily, bloody, or purulent. (Fig. Renal cysts. 

L, e 

The urine, under all these circumstances, is albuminous, and the best 
tests for albumen are the following: 

Nitric Acid Test.—To test for albumen the urine should be boiled, 
and enough strong nitric acid added to give the resulting guid an 
acid reaction. 


96 STONE IN THE BLADDER. 


Any precipitate remaining after this treatment must be albumen. 


Tests for A delicate mode of employing this test is to place a few drops of 
albumen. nitric acid in a tube, and then pour the urine carefully upon it, so that 
Fie. 380. g Fie. 330a. 





Epithelium from urinary Passages. Spermatozoa and vaginal epithelium. 
the two liquids do not mix, or the reverse process may be adopted. If 
albumen is present an opalescent zone will appear at the plane of con- 
tact of the fluids. If the proportion is small several minutes may 

elapse before its appear- 
Fia. 881. ance. A quantitative es- 
timate of the amount 
of albumen, sufficient 
for clinical purposes, 
may be obtained by not- 
ing the amount of pre- 
cipitate to the liquid 
employed; but a more 
accurate estimate may 
be formed by the use 
of Roberts’ dilution me- 
thod, described in the 
‘Lancet,’ vol. i, 1876, 
p. 318. 

Picric Acid Test.— 
This test, as recom- 
mended by Dr. G. John- 
son, is used as follows: 
—Fill a test-tube six 
inches long with four 

Urinary casts. inches of urine, and upon 

‘ this pour an inch of the 

picric acid solution (six or seven grains to the ounce), so as to mil 
only with the upper layer of the urine. 

If albumen is present a cloud or coagulum of albamen will appear 
as far af the yellow colour of the test solution extends. 

If the tube be allowed to stand the precipitated albumen will gravitate, 
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and form a film or deposit at the junction of the coloured and unstained 
portion of the urine. The turbid portion of the liquid must then be 
boiled, and if the precipitate is permanent it must be albumen, 

Dr. Pavy’s Ferroqanide of Potassium Test, in which the Spirit Dv. Pavy's 
Lamp is not required.—Add to the suspected urine a small quantity of test. 

a solution of citric acid. If this causes a precipitate of urates add a 
little hot“water, which will redissolve it; then add some solution of 
ferrocyanide of potassium, and if albumen is present it will be pre- 
cipitated, and nothing else, as far as is known, will. 

It must be added that in all methods of testing, any initial turbidity 
of urine from the presence of urates ®ust be got rid of by heat. It 
should also be ascertained that the patient is not taking cubebs or 
copaiba, for all the oleo-resins are thrown down by acids. Prior boiling 
of the liquid will also obviate fallacy from this cause. 

For bedside purposes Pavy’s pellets and Oliver’s test papers are Test papers. 
trustworthy. 

At times the débris of kidney structure or cancer products may be 
found. 

Spermatozoa (Fig. 8304), sarcinw, or hydatids, may likewise be Spermatozoa. 
present. All these materials can be made out only by the microscope. 

‘Urine containing blood is either red or smoky ; that containing dile, Blond in 
dark or olive brown. Black urine is commonly the result of the poi- urine. 
sonous absorption of carbolic acid. 

Pus, when poured into the urinary passage, has usually little mucus Pus in urine. 
with it; that secreted by the bladder is greatly mixed with it. Puru- ~ 
lent urine is always albuminous. 

The wrates generally appear as “brick-dust or “red gravel” de- Urates,- 
posits. When they do s0, : 
as soon as the urine has Fia, 332, 
cooled down, there is gene- 
rally some diminution in 
the watery constituents of 
the urine with febrile dis- 
turbance. When they are 
deposited some hours after 
micturition increased aci- 
dity of the urine is indi- 
cated from changes in the 
pigment or extractives, the 
acids being probably the 
lactic, acetic, and butyric. 
A drop of acid added to 
such urine will cause the 
settlement of the deposit 
(Fig. 382). Urates are dis- 
solved by heat and alkalies. 

Uric acid appears in trans- Urates. Urie acid. 
parent urine of a yellow @ 
colour, and is usually deposited slowly. The crystals are variously 
formed, and chiefly rhombic with the angles rounded off or lozenge- 
shaped. (Fig. 3389) They are soluble in potash or soda, but insoluble 
in mineral acids. . 

Oxalate of lime is probably secreted under the same circumstance Oxalate of 

VOL. Il. ” lime. 
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as the urfo acid, and has the same pathological signification. Dr. 
Parkes held this view, and believed that it may be a substitution for 
the excretion of the carbolic acid of the lungs. It appears as octo- 
hedral crystals or dumb-bell like bodies (Fig. 3834), which are insoluble 


Fie, 8884. 





Unic acid. Oxalate of lime. 


in acetic acid and alkalies, though soluble in the mineral acids, such as 
the nitric, without effervescence. 

Phosphates. | The phosphates appear as the ammoniaco-magnesian phosphate, the 
phosphate of magnesia, and the phosphate of lime. 


Fie. 834. 
e Kia. 884A, 





Phosphates. 

The first occurs in the form of beautiful, colourless, transparent 
priems, or in foliaceous or stellar prisms. It is supposed to be deposited 
asa consequence of the decomposition of urea, and is first seen upon 
the sufface of the urine as an iridescent pellicle (Fig. 834), 

it is soluble in acetic acid, but not by heat, 
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The phosphates of magnesia and lime occur as white gravel, usually 
amorphous, at times crystalline. They are mostly found in alkaline 
urine mixed with pus or mucus (Fig. 3344). They are insoluble by 
heat, but soluble in atic or the mineral acids, 


Fig. 835. 


@ Fria. 335. 





Tyrosine and Leucine. Cystine. 


Tyrosine appears in the form of fine needles or stars of a greenish Tyrosine. 
yellow colour (Fig. 335). When treated with nitric acid, urine con- 
taining it becomes of a deep orange colour, and, on evaporation, of 
deep yellow. A solution of soda dropped upon this flake produces a 
red tinge. 

Cystine occurs in colourless hexagoyal plates (Fig. $35), or light 
fawn-coloured amorphous deposit, and is soluble in ammonia and hydro- 
chloric acid, insoluble in acetic acid. e 

Heat dissolves only the urates of the urine. 

Potash dissstres all deposits except the phosphates and oxalate of 
lime. 

Hydrochloric acid dissolves all except uric acid. 

“ Perfectly healthy urine should show no appreciable deposit; when, Characters 
however, it becomes concentrated from deficiency of the watery excre- of healthy 
tion, then the uric acid is thrown down in the form of an urate. This nee 
may occasionally occur within the body, but far more frequently after 
the urine has been voided; sometimes, however, this change ensues 80 
rapidly that the urine is erroneously supposed to have been passed in 
that condition. The presence of a solid body in any part of the urinary 
tract favours deposition very much, and hence urine which would 
otherwise remain clear, may yield a deposit to any substance previously 
present in the same tract, and may thus add considerably to an already 
existing calculus. The appearance of the numerous layers so frequently 
seen around a central nucleus, both in renaland vesical calculi, is thus 
easily explained. When, however, the urine becomes further altered 
in composition—if, for example, a free acid is either excreted with the 
urine, or rapidly ggnerated in it through the setting up of the lactic 
fermentation,—the uric acid becomes liberated from its state of*combi- 
nation, and in a form more or less altered by the presence of colloid 
matters, is deposited on a previously existing calculus, or is passed as 
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separate rhomboidal crystals or in aggregated masses, constituting 
gravel or sand. I should feel disposed to confine the name of ‘sand’ 
or ‘ gravel’ exclusively to such deposits, which, I believe, seldom form 
the nucleus or become the starting-point of any galculus. I may add, 
that urine possessing these characters is frequently voided for months 
and years, without the occurrence of any appreciable inconvenience to 
the patient. It is true that a calculus may be augmented by contact 
with such an urine; but, as I have said, it seldom originates in this 
way. Gravel or sand consiste of uric acid previously in a state of 
solution, which has become precipitated by the occurrence of some 
change in the urinary excretion.” “It would, however, appear probable 
that the initial step in the formation of a calculus is the exudation of 
some colloid-mucus, or some other albuminoid substance into the 
urinary passages. Into this colloid, urates or oxalate of lime or both 
are precipitated, and combining with it, form molecular aggregations 
of a globular character, which constitute the foundation of the sub- 
sequent growth.” Garrod ‘ Lumleian Lectures,’ 1883. 

When any of the inorganic deposits just described mass together 
either by themselves upon any nucleus of organic matter such as blood 
or @ foreign body, a stone is the result. This stone may form in the 
kidney and remain there; it may pass into the bladder and be emitted 
with tbe urine, or rest there and increase; or, the calculus may have 
its origin in the bladder either from the precipitation of the earthy 
constituents of the urine, or, from the irritation of a foreign body 
introduced from without. A stone having a renal origin and resting 
in the bladder seems to have the power of extracting from the urine 
its inorganic elements, and thus rapidly increasing; oxalate of lime, 
urate of ammonia, uric acid, phosphate of lime or triple phosphate, 
being precipitated by its presence, and aggregating or crystallising 
upon its surface. It acts, too after a time, as a foreign body, sets 
up bladder irritation, and, as a consequence, the phosphatic salts are 
deposited from the decomposition of the urine. Dr. Owen Rees has 

shown in his ‘Croonian Lectures,’ 1856, 
Fia. 836. that where irritation of tle” bladder exists 
Fnat.sze either from a calculus, foreign body, or 
other cause, the mucous membrane secretes 
an alkaline fluid that tends to cause a pre- 
cipitation of the earthy phosphates, and the 
formation of aephosphatic deposit upon a 
calculus. 
Renal calculi are generally composed of 
uric acid, urate of ammonia, or oxalate of 
“lime, and Beale states, that microscopic renal 
calculi of phosphate of lime are by no means 
uncommon. These concretions may be either 
impacted in the uriniferous ducts, lodged in 
pouches connected with the ducts and in- 
) ecrease in the structure of the kidney, or 
Renal free Guy's Hosp. P28 into the pelvis of the kidney. They 
Mus., Prep. 20772. may be single or multiple and the size of 
a hemp-seed, nut, or walnut, or, they may 
be so fhoulded to the divisions of the pelvis of the organ as to assume 
an arborescent shape such as that figured (Fig. 336). Dr. Gee has 
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lately recorded a case in which a renal calculus weighed 86} ounces 


(‘ Med.-Chir. Trans.,’ 1874). There is reason also to believe, that a | 


renal, like a vesical calculus, may form upon 8 nucleus of blood the 
result of an injury. 

When the stone is fixed in the structure of the kidney, its presence 
may be ingicated by but few, if any, local symptoms. When it moves 
about in the pelvis of the kidney, it gives rise to symptoms known as 
those of nephritic colic ; paroxysmal lumbar pain, with nausea, vomit- 
ing, or collapse, irritability of bladder, afid at times painful micturition 
and hematuria being the chief symptoms. 

When the stone passes into the ureter all these are aggravated, pain 
shooting down the groin, thigh, and scrotum of the affected side, with 
retraction of the testis, and these continue till the stone reaches the 
bladder, when a sudden relief is felt. 


Symptoms. 


When calculi accumulate in the kidney and increase in size, inflam- Effects 
mation, suppuration, and even the entire destruction of the kidney, produced. 


may ensue; although it is remarkable to what an extent one kidney 
may be destroyed without giving rise to any symptoms. On the other 
hand, severe symptoms may appear for a time and subside, either to 
re-appear months or years later, or not at all. In exceptional cases a 
renal calculus may be discharged externally through the loin with 
suppuration ; Dr. Cayley showed such a specimen at the Pathological 
Society, 1874. A stone may be impacted in the ureter, and not rarely 
at its vesical orifice, when it will give rise to renal symptoms by 
obstruction, &c. 

After a stone has reached the bladder, it may be discharged with 
the urine or become fixed in the urethra and cause obstruction; or, 
it may rest in the bladder and increase, and require surgical treat- 
ment. 

It is probable that most vesical calculi have a renal origin, and that 
some small nucleus of either uric acic or oxalate of lime forms in the 
kidney and passes downwards into the bladder, where the urine super- 
saturated witheslese constituents deposits them upon the renal calculus, 
and increases its size. Stones thus formed have been called primary 
calculous formations. 

When a foreign body has been introduced into the bladder, or a stone 
has descended into it and sets up much bladder irritation or cystitis, 
the phosphatic salts of the urine are deposited upon its surface, and 
stones thus formed are, thefefare, phosphatic. When urine is retained 
in the bladder and decomposes, either as a consequence of cystitis 
following paralysis, diseased prostate, urethra, or a new growth, its 
earthy constituents are thrown down and phosphatic calculi or con- 
cretions are formed, such deposits being known as secondary calculous 
formations. How far these latter may increase so as to form stones is 
yet an open question. 

All these chemical constituents, however, require to be held together 
by a kind of cement: ‘“ Marcet referred it to the mucous secretion of 
the bladder ; Fourcroy and Vauquelin to dtbumen, and sometimes to 
gelatine with an admixture of urea; Berzelius, however, could not 
determine whether it was composed of fibrin, albumen, gaseous matter, 
or mucus; Brande considered it to consist of s mixture of gelatine 
with urea; Scharling holds that the smaller calculi are always en- 
veloped by a layer of mucus, albumen, or some other organic matter, 
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the flocculi of which entangle and ultimately determine the orystalli- 
sgtion of the more insoluble ingredients of the urine; and Dr. Hoskins, 
as quoted by Gross, extends this view to the minutest particle of the 
concretion.” — Coulson. 

Urinary calculi, says Poland, may be icrenged like the deposits into 
two distinct classes. The first will include calculi of uric acid and 
the urates, with their modifications the oxalates, xanthic find cystic 
oxide (Dr. G. O. Rees regarding the oxalate of lime as uric acid or 
urates, altered after secretion); the second, the phosphatic calculi. A 
third class may be added, consisting of the rare calculi of carbonate of 
lime, the fibrinous, the uro-steaKth, and the siliceous formations, other 
chemical ingredients being present, such as organic matters, carbonate 
of magnesia, silica, oxide of iron, benzoate of ammonia, oxalate of 
ammonia, phosphate of iron, urea, &c. The oxalates are the heaviest 
stones, the phosphates the lightest and largest; few exceed an 
ounce in weight. Coulson records one, however, over six pounds. 
Recent calculi contain moisture, and consequently are heavier than old. 
Stones vary in shape according to their position. Thus, rena/ calculi 
are generally irregular, often arborescent ; those in the wreter elongated, 
approaching a cylindrical form. Bladder calculi, when single, are 
more ovoid and flattened; when multiple, faceted. The mulberry stone 
or oxalate is always tuberculated, mostly globular, and hard; the uric 
acid and urate calculi smooth and regular; the phosphatic irregular, 
of odd shapes and soft. The dumb-bell calculus is usually prostato- 
vesical or encysted. 

The colour of the layers of a calculus is due to the fact that the uric 
acid or urates in their deposition take with them the colouring matter 
of the solution from which they are deposited. All calculi, when 
associated with bladder irritation and ammoniacal urine, become 


covered with a white coating of phosphatic deposit. A stone of uric 


acid is usually fawn or brown coloured, of urate of ammonia cinder- 
grey, of oxalate of lime brown: or blackish-green, of xanthic or uric 
oxide cinnamon-brown, of cystic oxide a grey-greenish hue. 

Phosphatic calculi, as are other forms when covered with a like 
deposit, are often horribly foetid and ammoniacal. They are too com- 
monly soft and friable. 

The section of a calculus reveals its structure, and, while some are 
homogeneous, the majority display concentric layers of different degrees 
of thickness; exceptional examples displaying fine lines radiating from 
its centre of @ crystalline form, which may be seen in the cystine 
calculus (Fig. 840). 

The different layers of a calculus may have the same composition, or 
differ widely. When the latter, the calculus is known as alternating ; 
but any single layer is generally composed of several ingredients. “ It 
is probable,” says Odling, “that if a very exact analysis were made, 
each of the layers of nearly every calculus would be found to contain 
uric acid, alkaline urates, phosphate of lime, and ammonio-phosphate 
of magnesia, with or witheut the other constituents of calculi. More- 
over, most calculi contain traces of all the salts naturally existing in 
the urine, as well as colouring matter, mucus, &c.” 

Most calculi are divisible into a central portion or nucleus, with an 
outer portion or body, and occasionally there is an outside crust of 


phosphate (Fig. 339), 
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The nucleus may be of the same nature or different from thé 


Th may be composed of some organie material, such as blood, mucus, 
&c., or a foreign bodg introduced from without (Fig. 84}), 

1. Uric acid calculus is by far the most frequent, forming, accord- On urie acid 
ing to Cadge, nine tenths calculus. 
of all primary formations 
(‘ Address on Surgery,’ 
1874). It is usually de- 
rived from the kidney, 
and when retained in the 
bladder becomes a flat- 
tened oval stone of a 
fawn or yellow colour, 
with a compact and oc- 
casionally crystalline la- 
minated structure (Fig. 
837). The uric acid is 
generally mixed with the 
alkaline uratesin variable 
proportions. 

This form of stone is 
often found in gouty sub- woe oe. 
tes oe es ore Uric acid calculus, Tree A188. of oxalate of lime. 

It is usually associated 

with acid urine, and such as is prone to deposit the urates, The nuclei 
of most calculi are of this nature. In the catalogue of calculi of the 
Royal College of Surgeons of England, plate iv, fig. 6, there is a 
drawing in which a uric acid calculuseis shown to have formed round 
a piece of steel. 

2. The urate of ammonia calculis is not common, In Guy’s Urate of 
Museum thezg, are only seven specimens of it out of 394 calculi. PH 
Most compound calculi contain this substance in abundance. They 
are seldom large, mostly smooth, and of a grey-fawn colour. On 
section they are homogeneous or indistinctly laminated, and have an 
earthy fracture. ‘They are more commonly found in children, although 
they have been removed from adults. Guy’s Museum contains 
bottle (No. 2213) in which aye 142 calculi of this nature which Sir A. 

Cooper removed from the bladder of one patient. They are of the 
colour of pipe-clay, and in the form of cubes with the edges and angles 
rounded off. 

The rarity of this form of calculus is probably due to the solubility 
of the salts. 

8. The oxalate of lime, or mulberry calculus, stands second in point Oxalate of 
of frequency to the uric acid in European countries; though Dr. H. pape 
V. Carter tells us that the oxalate of lime ingredient predominates in “'""* 
all urinary calculi in northern India (‘SteGeorge’s Hospital Reports,’ 
1871-2). These calculi vary in colour from grey to a rich brown or 
black, and have an external form of a tubercular, angular, or spinous 
character, being farely perfectly smooth (Fig. 838). In some, the sur- 
face is studded with spines, so acute and slender as to resembfe thorns, 
while in others there is a coating of acute octohedrons of transparent 
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lime, giving an extremely beautiful appearance. Oves- 
somal, oan cisvale nee congue ued Gea echoes is flattened, 
path ho . Fre. $38. 





Mulberry calculus. Its section. 


when the calculus appears as if studded with pearl-spar (Prep. 21895, 
Guy’s Museum). The intervals between the spines are sometimes 
filled with urates or phosphates, which give the stone an ovoid 
form. 

The section of a mulberry calculus is generally that of an imper- 
fectly lamellated structure, the consecutive layers forming waving 
lines, which often resemble the knotted heart of an oak (Fig, 388) ; but 
occasionally a layer of oxalate of lime is to be seen arranged around 
the interior one with great regularity, having a remarkably radiated 
appearance, like a series of infinitely minute needles placed side by 
side, and presenting a perfectly porcellaneous structure. In com- 
pound calculi the oxalate of lime deposit gives to the character of a 
stonea remarkably beautiful appearance resembling that of fortification 


te. 
“eThe oxalate of lime calculi that have their origin in the kidney (and 
pass soon after their descent) sre usually small, smooth, hemp-seed 
bodies. 
The crystalline mulberry stoue is of a pale-brown colour, and, 
i Dr. Yelloly, composed of nearly pure oxalate of lime. 
arconting: %0 2 Poland had ‘a’ case of this 
Fre. 339. kind, in which the stone 
on extraction crumbled to 
pieces from the absence of 
any binding material of ani- 
mal matter. He gives also, on 
the authority of Mr. C. 
Williams, of Norwich, an 
account of a pure white 
oxalate of lime calculus, 
“This,” he says, “ is of a 
milk-white colour, possesses 
a highly-polished surface, 
is of extreme rarity, and 
is generally, if not always, 
found in the kidney; its 
’ Mixed cflculus. external surface presents no 
: crystals, hut is perfectly 
smooth,‘though it may be spinous, In the museum of the Norwich 


Hospital are three specimens.” 
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The nuclews of a mulberry stone usually contains uric acid [ts nucleus. 
| (Fig. 889), while the body is often made up of alternate layers of 
‘s, uric acid and oxalate of lime. The urine is generally acid. Singular 
NN, Ba aes: apoal hares mulberry stones rarely give rise to so 
“gach bladder irritation as the smoother forms; possibly they roll about 
‘ * és 


4, Cystine or ovide calculus is' of ravé ocourtéace, and is'a° Cystic oxide 
formation of the kidney. Wollaston discovered it ‘iu 1810, and the celculus. 
second calculus which he analysed is ia Guy’s Museum, and is about an 

inch in diameter (Fig. 840), and contains sulphur in large proportions, 
Poland points out its hereditary natute, since out of 22 collected cases, 

10 occurred in four families, and in these the subjects of the complaint 

were brothers. The calculi are generally rounded or smooth, but may 

be slightly tuberculated. They have a wax-like lustre, and appear 
semi-transparent and glistening. When recent, they are of a pale 
yellowish-brown colour, but when kept long assume a pea-green 
appearance. Dr. Bird remarks upon this point, “It has been suggested 

to me by Dr. Prout and Dr. Willis that this alteration in tint may in 

some way depend upon changes produced in the sulphur.” 

They are soft in consistence, and on section, 
present a very imperfectly radiated structure, Fre. 340. 
with no tendency to a development of con- ae 
centric layers. They yield easily tothe knife 
when scraped, and form a perfectly white 
powder, whether the calculus be green or 
brown. The fracture is crystalline. 

5. Phosphate of lime calculus.— There 
are two varieties of this form; the one, as 
described by Wollaston, of renal origin, con- 
sisting of neutral phosphate of lime.e These 
usually have a smooth polished surface of a 
pale brown colour, and are regularly lami- PDAS ih 
nated, the laine being so slightly adherent mys 7 pt i 
as to be easily separable into concentric Cystic oxide calculus. Guy's 
crusts; in some, lines are seen radiating in a Mus., No. 2148, 
direction perpendicular to the lamin. These 
calculi contain a considerable proportion of animal matter. 

The other form is of vesical origin, and composed of phosphate of 
lime similar to that of bongs, and hence often called “bone earth” 
calculi. They are more common than the former, and constitute 
irregular masses resembling mortar, or a granular, semi-crystalline 
powder, enveloped in @ tenacious mucus; these latter being more con- 
cretions than stones. There are three cases on record in which the 
phosphatic calculus has been followed by other forms. Foreign bodies, 
as a rule (and vesical calculi of*long standing are such) have the 
earthy phosphates deposited upon them. 

6. Triple phosphate, or ammoniaco-magnesian phosphate calculus is Triple 
rare. The College of Surgeons possesses but three specimens, and phosphate 
Guy’s only two. No, 2154 in Guy’s Museum shows one which has no “#lculus. 
nucleus, but a central cavity lined with delicate crystals of triple phos- 
phate, resembling*the crystals of quartz in the cavities of flints, while 
No. 2152 is a section of a large calculus of the kind on a nucleus of a 
tobacco pipe, Fig. 841 represents such a calculus formed round a piece 
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of broken catheter, and occurred in the practice of my friend Dr. 
Kitchener. 
9. The fusible calculus, or the phosphate of lime with phosphate of 
magnesia, «nd ammonia cal- 
Fie. 841. culus, is the most frequent of the 
phosphatic calculi. Itis gene- 
rally due to the presence of am- 
moniacal urine from cystitis, 
and constitutes the crust that 
forms on other calculi, or on 
foreign bodies introduced into 
the bladder. These calculi in- 
crease to a large size, are irre- 
gular, and mould themselves to 
the position in which they are 
Triple phosphate calculus with nucleus ofa placed, often filling the bladder. 
piece of catheter. Their colour is white, grey, or 
dull yellow, their consistence 
friable and more earthy than any other variety, sometimes so soft as 
to resemble moist chalk. 

Their appearance on section is thus described by Mr. Taylor in 
the catalogue of the calculi of the Royal College of Surgeons of 
England :—“ They are frequently composed of concentric laming, which 
in general adhere but slightly to each other; between the lamin» 
shining crystals of the triple phosphate are often observed; or some 
of the laming are entirely wanting, and these form a white friable mass 
like chalk ; in others, they appear semi-crystalline, as if made up of 
numerous small crystals confusedly aggregated together. In calculi 
that have a crystalline and glistening texture the triple phosphate is 
most abundant, while the calcareous phosphateis in excess in those which 
have an amorphous earthy appearance.” 

8. The carbonate of lime calcuius is a very rare form. Thudichum 
says that prostatic calculi sometimes consist almost entirg]y of this sub- 
stance. In Guy’s Museum, No, 21875, such a vesical stone exists of a 
snow-white colour, with a nucleus of uric acid. Odling says that 
calculi which have undergone partial decomposition in the bladder often 
contain this ingredient. 

9. The uric (of Liebig) or xanthic oxide calculus which bears a 
close relation to uric acid, is as rare as the last. Dr. Marcet detected 
the substance in a stone of eight grains’ weight, but no remains of it 
are at Guy’s. Stromeyer re-discovered it in a stone weighing 385 
grains, removed by Langenbeck, which was laminated, and of a bright 
brown colour. A portion of this calculus is in Guy’s Museum, No. 
2145”. 

10. The fibrinows calculus of Marcet and Prout requires notice, 
although, according to Bird, it must be regarded as a portion of dried 
inspissated albuminous matter exuded from an irritated kidney. Such 
pseudo-calculi present considerable lustre and a vitreous fracture. 

11. The uro-stealith calculus seems to be made up of fatty matter. 
It has been described in Heller’s ‘ Archives,’ 1844-5, and by Moore in 
the ‘ Dublin Quart. Journ.’ for 1854. In Hunter’s éollection there is 

ewise & fine specimen of the kind. 

12. Blood caleuli have likewise been described by Marcet, and 
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Roberts has recorded one taken from a sheep by Mr. Lund of Man- 
chester. All recorded cases have been connected with renal hematuria. 
Silica, and also the urates of soda and lime, are occasional ingredients 
in a stone. @ 

With this brief description of the varieties of stones, for much of 
which [am indebted to Poland’s article in ‘ Holmes’s System,’ it may 
be well'to consider if any diagnosis of their nature can be made before Diagnosis of 
their removal, and for this purpose the character of the urine is of Stone from 
great value. . ia . 

If it be acid the stone is either uric acid, oxalate of lime, ora mix- 
ture of the two; and as the uric is more common .than the oxalate, 
the probabilities point to the former. When the urine contains either 
ingredient, the nature of the layer that is being deposited is esta- 
blished. 

Gouty people are more prone to uric acid than to oxalate calculi. 

If the urine be alkaline from fired alkali as indicated by the per- 
manent change in the test paper, the earthy phosphates or the carbonate 
of lime calculi are indicated ; if from the carbonate of ammonia the 
result of decomposition of the urine, the mixed phosphates; that is, a 
crust of these is being deposited upon an unknown nucleus. 

When a small stone has been previously passed and examined, great 

help is given towards the formation of an opinion, and also when gravel 
has been passed. 

In England, one person in 100,000 dies annually from stone, in Scot- On frequency 
land one in 50,000, and in Ireland one in 200,000, The proportion of of stone. 
deaths varies greatly in different districts, Cadge informing us in his 
very able address given before the British Med. Assoc. for 1874, that 
in Norfolk, the mortality from stone is one in about 42,000, and in 
Cheshire, one in about 425,000. 

The bills of mortality indicate, that ten males die to one female In the sexes. 
from calculous disease, and stone is said to be found in men twenty 
times more frequently than in women. It is probable, however, that 
stones form as readily in the one as in the other, but that in women, 
owing to tlie shortness of the urethra and its capability of dilatation, 
they are more readily discharged, large stones not being rarely dis- 
charged in the female sex by natural efforts. (Vide Stone in Femule.) 

The statistics of M. Civiale, Coulson, and Thompson indicate that Age at which 
about 60 per cent. of the cases of calculi are found in subjects under S#iulns met 
twenty years of age, 10 or 12 per cent. in those between twenty and =~ 
forty, 12 to 15 per cent. in those between forty and sixty, and about 10 

to 12 per cent. above sixty. But in taking these absolute numbers and 
comparing them with the relative numbers of persons living at the 

different periods of life named, it would appear that children and 

young persons are less liable to calculous disorders than has been com- 

monly supposed, and that for twenty years and upwards, the tendency 

goes on increasing in a very remarkable manner to the end of life; or, 

as Sir H. Thompson puts it, that the “ proportion of elderly calculous 

patients to the existing population at their own ages is larger than 

the proportion of children afflicted is to the number of existing 

children.” 

Two thirds ofethe cases of stone that have come under our notice in 
hospital practice are in children, and half of these are under“five years 
of age. These young ones are, moreover, generally of a healthy and 


Causes of 

Wone. ‘it is safer to attribute lithuria to dyspepsia and mal-assimilation, 
which ‘probably concerns all the digestive organs, than to fix the fault 

_+ tainly on one,” and that this condition arises from the want of milk 
‘ean ordinary article of diet, for whilst in the children of the poor, 
stone in the bladder is so common as to constitute half the whole 
number of cases met with in practice, it is seldom seen in the more 

{ } , : 
oa 

. STONE IN THE BLADDER. 

Qw ealenius =©=When a stone has descended from the kidney into the bladder it 

venite, imay give rise to no more marked symptom than a slight urinary irrita- 

| tion; and when it passes with the urinary stream this symptom will 
ae. 

Symptoms. hen the calculus rests in the bladder and increases, it usually gives 
rise to more characteristic symptoms, which differ widely in different 
subjects, and apparently have little to do with the nature of the 
stone, 

Slight, In some, indeed, in the majority of cases, the symptoms are 80 
slight as to be disregarded, whilst in the larger number the symptoms 

aaeke have frequently existed for many months, if not for years, before advice 

overokea, 2 S0ught. Indifference or carelessness may occasionally be the cause 
of this delay, but as a rule it is due to the uncertainty of the symptoms 
and the comparatively little inconvenience the patient suffers. It isa 

8 ia, TOTS thing, however, for a parent to seek professional advice for a child 

somata suffering with stone until hematuria has been observed, some prolapse 
ep ‘ ernie of the rectum taken place, or the pain which the child experiences 
tise ed after micturition become pronounced; although in such a case it 
flow of urine, Will generally, upon inquiry, be learnt that the child for gany months 

Frequent had been observed to play with or drag the penis after micturition, that 

desire to pass the steam of urine had occasionally been interrupted in its flow, and 

water. that a frequent call to make water had long existed. 

These symptoms, therefore, with tolerable accuracy denote the 
presence of a calculus, though its existence can only be affirmed posi- 
tively on its absolute detection by a sound. *Yet nearly all the sym- 
ptoms which have been enumerated can be produced by other and less 
important conditions, and more particularly by an elongated and 
adherent prepuce. . 

Retention Retention of urine in an otherwise healthy child is almost always 

Caio caused by the impaction of a stone, and, when incontinence exists, it 
of urine, frequently indicates the presence of u calculus which has been forming 
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ruddy aspect, and form a contrast to those admitted for other diseases, 
the formation and presencé of a stone in young life being apparently 


not incompatible with good health. 
With respect to the causes of stone I concu9 with Cadge, that 


for a lengthened period, and which is often connected with renal as 
well as vesical changes of an organic character. 

In adult life, indifference t® early symptoms is not common, and a 
frequent desire to pass water when persistent will soon induce a man 
to seek advice ; and as this may be the only symptom of stone, it should 
neither be disregarded nor lightly treated. Indeed, with such a symptom, 
a pound should at once be passed, this being the readiest and best means 

proving whether a stone be the cause or not. The symptoms that 
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indicate the presence of a calculus will be found to vary, from the 

slightest irritation of the bladder to the severest agony, and those which 

have been described will be present in different degrees of severity or 

in different combinatgons. The importance, however, of an early detec- Early 

tion of a calculus is so great, that in every case of persistently irritable detection of 
bladder which is not clearly the product of some other affection, it is imporiadié 
better £6 suspect the existence of a stone and examine with a sound pramination 
than run the slightest risk of overlooking it, and consequently of witha sound. 
increasing the dangers (which are always great) of exciting or keeping 

up organic disease in the bladder and kidney. It is to be remembered 

that the presence of a calculus is chiefly dangerous to life from the or- 

ganic renal changes it is liable to excite ; and that neither the operation 

of lithotrity nor lithotomy is commonly fatal if such changes have not 

taken place. The early detection of a stone becomes, therefore, neces- 

sarily a point of the highest importance. 

The confirmed symptoms of vesical calculus in the adult are, pain Confirmed - 
of different degrees of intensity referred to the bladder and aggravated mH of 
on any sudden movement, such as by riding, jumping, or jolting of the sduit. 
body. Pain during and particularly after the act of micturition, 
extending along the urethra to the penis; exhausting straining, and Subjective 
the passage of blood. During the flow of urine a sudden arrest of the ®y™ptoms. 
stream will often be observed, this arrest being followed after the 
lapse of a moment of time by the return of the flow, and this inter- 
ruption may be repeated more than once in each act of micturition. 
Retention or incontinence of urine may complicate the case. Rectal 
irritation and tenesmus, with or without prolapse, are also frequent 
symptoms; and reflected pains along certain nerves are very constant. 

Thus, pain in the glans penis is most common, and pain in the scrotum, 
perinjum, and down the thighs is pretty constant. John Hunter relates 

a case of stone in which pain in the left forearm was the only indication 

of a want to make water. Sometimes the bladder symptoms may be 

severe for a time and then cease, or suddenly appear after any extra 
exertion. ln the former case the stone probably becomes fixed in a 
sacculus, and ceases to irritate; in the latter it escapes from a sacculus 

and makes its presence known. As long as the bladder remains Condition 
healthy the changes in the urine will be but slight, but when the stone % wine. 
acting as a foreign body sets up cystitis, all the symptoms of that 
affection will appear, with the muco-purulent discharge and ammoniacal 

urine. ° 

When the symptoms have existed for any lengthened period the 
probabilities of renal complications are great, as indicated by albuminous 

urine with lumbar pain and anasarca. 

In rare cases @ persistent erection of the penis is present. 

But these symptoms of stone are merely subjective; they are those 
given by the patient; and however suggestive of the affection they 
may be, are not conclusive, since all may be produced by other 
bladder affections. The only conclusive evidence to be obtained is by 
the physical examination of the bladden, by the “sounding” of the On sounding. 
patient with a metallic sound or catheter, by the “ringing ”’ of the stone 
against its end. 

To sound a patient suspected of stone the horizontal position should Position of 
be selected, and the pelvis raised on a pillow. The bladder should PX" 
contain a few ounces of urine if possible, three or four being enough 
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and eight being ample, and the rectum should be empty. When 
the bladder is empty, some few ounces of water should be injected. 
For a child, a small metallic bulbous catheter or sound with a short 
sharp curve should be used (Fig. 343), the bulboufend being one size 
larger than the stem, and for the adult a similar instrument suffices 
(Fig. 842). € 

An instrument with a long curve may glide over the stone, and 
will certainly fail to find one lodged behind the prostate ; it is also less 
moveable, The short-curved catheter can be made to turn downwards 
to explore the base of the bladder with the same facility as it can 
the sides. A hollow sound or catheter is better than a solid, as a stone 
will often be detected on drawing off the urine, as the bladder in the 
act of contracting may throw the stone upon the end of the instrument, 
and thus make its presence known. The catheter should not havea 
stylet. 

The instrument should be warmed, freely oiled, and passed carefully 
and slowly into the bladder, nor ought its introduction to give 


Fig. $42, 





Fig. 842.—Cath. No. 10. Fig. 343.—Child’s natural size, 


pain, It should be at first pushed well home towards the posterior 
part of the organ to search its base, and then turned first to one side 
and then to the other to search its sides, the sound during the operation 
being gradually withdrawn and again pushed back. When an enlarged 
prostate exists, anda stone is expected to le in a pouch behind the 
so-called gland, the beak of the instrument must be turned backwards, 
and in this way every corner of the bladder can be examined. When 
no “ring” of the calculus is first obtained, the water may be partially 
drawn off, and by this manoeuvre it may be heard. In children the 
introduction of a finger into the rectum facilitates at times the search, 
and the pressure of the hand above the pubes, often facilitates the 
detection of the stone. 

A large stone is generally touched on the sound entering the neck of 
the bladder, and a small one usually lies at the base of the bladder, 
either to the right or left of the median line. An encysted stone is a 
rarity. A stone may often be felt at one time and not at another; 
consequently, when well-marked symptoms exist, any “hasty opinion as 
to its absence is to be avoided. Mr. F. L’Estrange, of Dublin, has 
invented a sounding-board to be fastened to the top of the sound for 
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intensifying the noise produced by the instrument when it strikes a 
stone in the bladder. It isan ingenious instrument. 

The late Mr. Napier invented a pewter sound the surface of which 
being oxidised by nigic acid is easily scratched when coming in contact 
with a stone. It seems to be of use when the stone is otherwise diffi- 
cult of getection. For the same purpose the microphone may possibly 
prove of value. 

The operation of sounding ought to reveal something more, however, Ascertain 
than the presence of the stone, such as its size and nature, and whether #iz¢, nature, 
more than one is present. The size is indicated by the extent of sur- 374 number 
face passed over by the point of the instrument; and the nature, by 
the noise emitted on the striking of the stone, such hard stones as the 
uric acid or oxalate of lime giving a sharp, clear, ringing sound; while 
the light and soft phosphatic calculi yield a dull one. The roughness 
of the oxalate of lime calculus may also be generally felt. In children, 
with the finger in the rectum, the size of the calculus can often be 
readily made out. The character of the urine, as already pointed out, 
throws some light upon that of the calculus. The value of chloroform oe 
in facilitating the search for a stone, more particularly in children, ; 
is so great, that it should almost always be employed. In sounding, Fallacies in 
the Surgeon must not be misled by the sensation given by the rugous sounding. © 
or roughened bladder, the viscus feeling hard and uneven to the end of 
the sound, and the examination giving pain. When this condition is 
made out all sounding should be given up, for the existence of such 
with a stone is almost unknown. 

In children, the instrument may strike against the sacrum or spine of 
the ischium and mislead, but in this case there is no sound emitted ; 
indeed, the Surgeon must be careful to hear as well as to feel the stone 
before he is satisfied as to its presence, as there are many affections 
of the bladder and prostate that in tkeir clinical history and physical 
symptoms simulate those of stone, but in none is any perceptible sound 
given when using the metallic instrument, as in stone. The only 
unequivocal sign of calculus is the sound produced on striking the must hear 
stone. and feel the 

In forming a diagnosis, the Surgeon should always remember that "ne 
when irritation at the neck of the bladder arises from stone, it is 
referred to the glans penis; when from disease of the bladder, to the 
organ itself ; and when from disease of the prostate, to the perineum 
or rectum. . 

When a calculus is suspected in the female, a vaginal examination Vaginal | 
will often enable the Surgeon to feel the foreign body. It will also sir var ea 

»_ In female. 
remove all such sources of fallacy as are prone to follow from uterine 
affections. In female children, a rectal examination will do as well. 

TREATMENT.—A calculus having been detected in the bladder, there Treatment 
is only one form of treatment which can be successful, and that is its of stone in 
removal; for, with rare exceptions, a stone, if allowed to remain, will pincer, 
set up, not only bladder disease, but kidney mischief, ending in 
death. ry 

A stone may be removed by a cutting operation, lithotomy ; or by a 
crushing one, lithotrity ; the treatment by lithontriptics and electro- 
lysis has hitherto™met with indifferent success. 

In former times, small stones were removed from the bladder by 
forceps. Sir B. Brodie, Sir W. Blizard, Boyer, George Bell, and others, 
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have reconled many such cases. Sir A. Cooper’s celebrated case, in 
which he removed eighty small stones by this means, is well known ; 
bert, the practice has been entirely superseded by the lithotrite, 
| ties, ar stone solvents, were used long before the composi- 
Hee of axinary calculi had been made known, and were mostly elka- 
lingwemedias; and the most celebrated nostrum of Joanne pe 
for which the Government of 1789 gavea reward of £5,000, was com- 
ee burnt lls and snails, with Alicante soap. Prout showed 
value of fluid as o solvent in calculous affections; Chevallier, of 
alkalies; and Ch. Petit, more particularly of the Vichy springs. There 
ean be no little doubt, too, that in the lithic acid form of stone, alka- 
lies have an undeniable influence in checking their increase, if not in 
aiding their solution. In other stones they have no such influence. 






Experiments Dr, Roberts, who has in recent years paid much attention to this sub- 


ject (‘Med.-Chir. Trans.,’ 1865), seems to think that “the results 
obtained by his experiments demand a considerable modification of the 
prevailing opinion regarding the inutility of the solvent treatment; they 
sugeett an essential improvement in the treatment of renal calculi ; they 
indicate that uric acid and cystine, under certain circumstances, are 
capable of solution in the bladder, by means of alkaline salts adminie- 
tered by the mouth, at a rate which admits of practical application; 
and that in picked cases a solyent treatment deserves to be resolutely 
tried.” He adds, however, “that the solvent treatment is only 
applicable in those cases of vesical calculi in which the urine is acid, 
the ene not ee its composition known to be uric acid, or strongly 
suspected to be such.” The best solvents are the peakale or ciirate 


of popesetulliclant doses bang given to make the urine neutral, not 
alkaline. 


Garrod has suggested, as the results of experiment and experience, 
hat, as in herbiyorous animals,,the presence of hippuric acid in the 
uric acid in suspension,.so the administration of hippuric 
gnic.acid might beof use. He has found this to be the case. 
He gives benzoate of soda in twenty-grain doses three times a day, and 
continues it with some alkaline citrate if the urine be“very acid. I 
lave found this treatment very efficacious in diminishing the amount 
f uric acid in the urine. 
Brodie showed that the injection into the bladder of a solution of 
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of digsolving phosphatic calculi j. and, upon dhis suggestion, other ex- 


perimenters have tried other fluids, such as weak alkalme solutions, for 
uric acid calculi, carbonate of lithia, borax, and acetate of lead, &c. ; 
but there is this great disadvantage in the practice, that the solutions 
are apt to irritate the blader, and thus do more harm than good. In 
the uri Tol : 25S 6) 1 > A 7 Aas. ~ BC LEAN, In 
the phosphatic stones most Surgeons admit the value of the practice, a 
solution of diluted nitric acid, 3ij to a pint of water, injected into a 
bladder, where phosphates are being deposited, being of great value in 
many cases. Such a practigo must, however, be carried out with great 
caution. 

The aid of the galvanic battery has been employed to break up stones 
by Dr. Bence Jones, Sir W. O’Shaughmessy, and others; but the success 
attendittg the experiments has not been sufficient to warrant the recom- 
mendation of the means, 
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Small stones ‘may often be washed out of the bladder by means of small caleuli 
the urine; and patients who are prone to the passage of renal calouli may pass 
into the bladder, and to the formation of lithie acid or other gravel, With Tall 
should be directed, @nce a day, when the full bladder is about to "™™ 
discharge its contents, to arrest the flow of urine by holding the 
penis, ay then suddenly to allow the stream to flow; in this way 
‘the water, passing with a rush, carries away any small stone or sand 
that might be resting in the bladder. I have known this practice 
to be followed by good success. Old-men should do this on their 
hands and knees. When a stone is too large to pass in this way 
it must be removed, which is to be “done by means of lithotomy or 


lithotrity. 
Lithotomy or Lithotrity in cases of Stone. 


Stone in the bladder in children may be safely treated by lithotomy, Lithotomy in 
which should be performed as soon as the stone has been detected in the children. 
bladder, for the dangers of any individual case can be fairly measured 
by the size of the stone and the duration of the symptoms. The 
longer a calculus has existed, the greater are the probabilities 
of renal disease complicating the case; and the dangers of litho- 
tomy, independently of its own special risks, are mostly due to the 
kidney affection. When the stone is large the neck of the bladder 
may be so injured by its removal as to set up a fatal peritonitis, 
and hemorrhage may, in exceptional cases, cause death; but in skilful 
hands the operation of lithotomy, in patients under puberty, is most 
successful. 

Sir W. Fergusson informs us, in his College Lectures, that out of fifty statistics 
cases of lithotomy in children, he lost only two. In my own practice, favorable. 
out of the same number of cases under puberty, J have lost but two. 

~ In one the stone was two ounces in weight, and two inches in dia- 
meter, and the patient, ten years old, had had symptoms all his life, 
and incontinence of urine for four years. He died from peritonitis 
and extreme disorganisation of the kidney. In the other the child was 
three years old. The stone was removed without difficulty and with- 
out bleeding, and convalescence seemed at hand, when on the seventh 
day secondary hemorrhage occurred, and death took place from 
convulsions. 

In children, therefore, it may be safely asserted that success may 
with some confidence be leokgd for after lithotomy, when performed 
with care and skill. “It may reasonably be doubted if better can be 
done before fifteen than cutting for stone.’—Fergusson. 

Lithotrity in a child, with fine instrumgnts, may be a justifiable 

operation in exceptional cases when the calculus is known to be very 
small; but, as a rule, in patients under puberty, lithotomy ought 
to be selected. In Great Britain this practice is generally followed 
by Surgeons; although in France, lithotrity is more frequently 
selected. 

In stone in the bladder in adults, its removal by lithotrity ought Lithotrity to 
primarily to be entertained, and lithotomy had recourse to only when = Laila 
lithotrity is inapplicable. Lithotrity, as now practised, is, thanks to 
Bigelow, probably @pplicable to at least four fifths of all cases of stone 
in adult subjects. The danger of lithotomy rapidly increases with age, 
the mortality being one in eight between seventeen and forty, one in 
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int Abowe “ed I beve tint Gwenty-fole aduit-mals subjects with 
ak four; and Thompson, out of soventy-cight caset, 
miy-nine, or one ia two aud three quarters. | 
: Whee out as existii@,, lithotrity is no more 
a an operation than lithotomy; when with it there are bladder 
complications, the cutting operation is probably the right ong to adopt, 
even if only as a means of giving relief, although, when the stone is 

small and the renal symptoms uncertain, lithotrity may be undertaken 

with success. 

Lithotrity When eevere bladder mischief complicates the cuse, lithotrity is out 
not _. Of the question, and lithotomy sKould be selected, although experience 
ape eene confirms what C. Hawkins has stated, that lithotrity may be performed 
bladder with success when the bladder has been in a very considerable state of 
mischief.  irritatién, and secreting much ropy mucus. The irritation and the 
secretion of mucus cease when the whole of the calculus has been 


removed. 






When Pa is 0 r does not preclude the practice of lithotrity, 
pas of though it necessitates extra care and gentleness in manipulation. An 
When enlarged prostate, unless mechanically interfering with the intro- 
enlarged  Guction of the instrument, is by no means an inseparable bar to the 


prostate. operation. 
When a seve i ri ists lithotrity may be 


impossible unless the stricture can be fully dilated. When the stone is 
very large the operation of crushing may be out of question. I have, 
however, crushed a lithic acid calculus 14 inch in diameter with 
success. 
Key’s “Formerly,” wrote Aston Key (1837, ‘Guy’s Reports’), “ patients 
see on labouring under calculous disorders entertained a feeling of dread, 
aiid ite Y almost amounting to horror, at the idea of having a stone in the bladder 
advantages. But since the introduction of,lithotrity they no longer entertain the 
dread of their symptoms depending on the presence of a stone, and 
when the stone is found they cheerfully make up their minds to undergo 
an operation, which they regard as free from danger, and nearly so 
from pain. I have known a patient, and more than one, to be pleased 
with the discovery uf a stone in the bladder, convinced, as he expressed 
it, that he could look for an easy cure from the new operation. The 
exaggerated statements of the advantages of lithotrity have, thus, not 
been unattended with good; they have been the means of inducing 
persons to come forward to obtain relief when the disease was incipient 
and the stone small. Since the introduction of lithotrity the Surgeon 
examines the bladder with great care, knowing the importance of dis- 
covering the calculus at the earliest period. The early symptoms of 
stone are thus watched with more Jealousy on the part of the Surgeon, 
and are not so scrupulously concealed by the patient. The advantages 
of an early knowledge of the existence of a stone, and of prompt 
measures for its removal, are known to both. The result of this is, 
that patients apply for advice when the stone is small, the bladder un- 
injured by its presence, ard the kidneys free from disease. In three 
persons out of four who apply for advice for symptoms of calculus, the 
size of the stone and the conditions of the viscus render lithotrity an 
easy and a safe operation.” e 
hefe extracts which I have given from Aston Key’s paper, written 
nearly fifty years ago,might have been from the pen of a more recent writer, 
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geo accurately roprosent the advantages of what was then called: 
the ner epeation, an prove how th { Surgeon who wrete them 
recognised its value. - Key would have said of Bigelow’s still 
newer method can easfly be surmised. 

Summary.—It would thus appear that in children, lithotomy ought to: gammary, 

‘be the rulg, and lithotrity the exception. In adults, lithotrity ought to 
be the rule and lithotomy the exception—the latter operation being 
selected only when the former is impossible from some urethral or 
prostatic irritability or mechanical obstruction, severe bladder disease, 
or a large stone. Renal disease in all cases renders doubtful the 
prognosis of any operative procedure,the weight of evidence tending 
in favour of a cutting rather than a crushing operation under such 
circumstances, though when the stone is small, lithotrity is not 
precluded. 

In cases in which neither operation can be recommended, or when When 
both are rejected, it is wonderful how long patients, the subjects of ee 
stone and organic disease, by care and good advice will live, and how paul 
little irritation a calculus sometimes causes ; and though the knowledge 
of this fact should not induce a Surgeon to leave alone a patient who 
has a stone, it is enough to enable him to give hope and encourage- 
ment to one whose life would be endangered by any surgical attempt 
at its removal; for palliative treatment is, doubtless, a source of great 
comfort and a valuable means of prolonging life. 


LITHOTRITY. 


In the whole of my professional experience,” says Fergusson in his On lithotrity. 
College Lectures, 1867, “I know not of a useful operation which has danaeti it 
been so shamefully overpraised, and thereby damaged in character as a ca Ta 
lithotrity. I know not any process im surgery requiring more fore- 
thought, knowledge, manipulative skill, and after-judgment.” “Nor 
is it possible,” writes Thompson, “to conduct all the manipulations 
with too much care and gentleness.” These opinions, emanating 
as they do from two of such experienced lithotritists, ought 
always to be remembered, since they are true to a degree that 
Surgeons only who have had some experience in the operation can 
appreciate. To Mr. Elderton, a Northampton Surgeon, is due the 
merit of being the first to construct an instrument for the purpose of 
crushing # calculus, and enabljng the patient to pass it by the urethra 
(‘ Edin. Med. and Surg. Journal,’ April, 1819) ; but lithotrity was first 4, a at 
realised as an operation and successfully practised by Civiale in 1824, performed. 
and to him the profession is chiefly indgbted for the operation, 
though Leroy d’Etiolles, Heurteloup, Amussat, and others did much 
towards favouring the practice. It is probably, however, to Heurteloup 
that British Surgeons are mostly indebted, as he came over to Eng- Literature of 
land about 1829 and explained fully to the profession the mechanism the subject. 
of his improved instruments and the steps of the operation, and, on the 
invitation of Mr. Aston Key, this instructich was given in the theatre 
of Guy’s Hospital. Weiss, in 1823, had previously devised a screw 
lithotrite, and, after Heurteloup’s visit, and probably from information 
acquired through h?m, so improved it, that all modern instrumegts are 
based upon that which he then introduced. Aston Key, Brodie, Costello, 

Hodgson Fergusson and others subsequently practised the operation, 
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and, upon the result of their experience with that of Civiale, the ope- 
ration has become a recognised one, the instruments employed having 
been vastly improved, and their use better understood. 

In 1829 Aston Key read a paper on lithotr&y at the Hunterian 
Society, and the report of a successful case, and in ‘Guy’s Reports’ for 
1837 will be found a masterly paper upon the subject by ,the same 
Surgeon. In 1834 Fergusson wrote on lithotrity in the ‘ Edin, Med. 
and Surg. Journal,’ in which he introduced his rack lithotrite, and to 
him, as well as to Sir B. Brodie, Sir H. Thompson, and Charles Haw- 
kins, most of our modern improvements are due. 

The greatest improvement, hdwever, was left for H. J. Bigelow, of 
Harvard, United States, who in 1878 introduced to the notice of Sur- 
geons his rapid method of crushing stones, and of evacuating their 
débris ; since which time it may be said, with all truth, that a new 
starting-point for the operation has been supplied. It is true that the 
full credit of this operation must not be given entirely to Bigelow, since 
something is due to the introduction of anesthetics ; something to the 
principle embodied in Crampton’s bladder evacuator, introduced in 
1846, and in Clover’s of a more recent period ; something also to Otis, 
who in 1874 demonstrated the fact that the normal urethra will bean 
fuller dilatation than it had hitherto been subjected to; nevertheless, it 
was left to Bigelow to see fully the bearing of all these points, and so to 
focus them, as it were, upon the operation of lithotrity, as to make the 
rapid method a positive success; the method depending upon the tole- 
rance of the bladder; the use of larger lithotrites, and, above all, the 
employment of large catheters, and of a more powerful evacuator than 
Clover’s. ‘ The new and essential instrument of the operation,” writes 
Bigelow, “is the large catheter, 25 to 31. This is indispensable. The 
small size of the previous evacuating catheter delayed surgical progress 
for half a century.” 


The Operation. 


The objects of lithotrity may now be defined as, first, to reduce a 
stone to fragments sufficiently small to pass through as large an 
evacuating catheter as can be introduced into the bladder without in- 
jury to the bladder and passages ; and, secondly, to remove the frag- 
ments as speedily as possible. 

Preliminary treatment.—Starting with the assumption that our 
patient is fairly healthy, the stone of reasonable dimensions, that is, 
not more than 1 or 1} inches in diameter, and not too hard; the 
urethra of normal size; bladder capable of retaining about four 
ounces of not unhealthy yrine—conditions under which operative in- 
terference ought to be most favorable—it is always well to keep the 
patient quiet for a few days, and to test the urethra and bladder as 
to their capabilities of bearing the mechanical irritation of large instru- 
ments by the introduction of a sound ; attention should be paid at the 
same time to the condition of the secretions, &c. With every atten- 
tion, however, it is not wacommon to meet with cases in which the 
mere passage of a sound is followed by severe local and constitutional 
disturbance, and in lithotrity such a complication is most detrimental, 
On the other hand, where irritability exists, the occ&sional introduction 
of an instrument is often followed by relief. 

When the bladder is inflamed and irritated by the presence of a 
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stone, rest is most essential, with the use of alkalies and the decoc- 
tion of the Triticum repens, or other drugs suitable for cystitis. 
When the urine is agmoniacal the bladder should be emptied, antl 
washed out. 

By these means the symptoms may subside and the bladder become 
capable of retaining sufficient urine—four ounces—to allow of the 
operation being performed, where previously it would have been 
im possible. 

The patient having been prepared for operation by the treatment Preparation 
just laid down, the bowels cleared by a mild aperient or an enema the /* operation 
day before, and the bladder sufficiently distended by the patient re- 
tuining his urine as long as he conveniently can before the Surgeon’s 
visit, or the injection into it of a lotion of thymol or boracic acid, the 
operation may be proceeded with. 

Operation.—The patient should be placed upon a firm horsehair Position of 
mattress or sofa, with his right side near its edge ; his shoulders should Patient. 
be low, and pelvis raised by means of a firm pillow, and the knees slightly 
flexed and separated, care being taken that only such portions of the 
pelvis are exposed as are necessary to allow of the Surgeon’s manipula- 
tion, for a sudden chill often acts upon the bladder, and induces it to 
contract and expel its contents. 

The object of raising the pelvis is to roll the stone backwards from 
the neck of the bladder, its most sensitive point. 

An instrument with large teeth and a fenestrated female blade is the 
best for crushing large stones (Fig. 346 A), and a less powerful instru- 
ment with finer teeth, for small stones or fragments (Fig. 346 B). 

The instrument selected by the Surgeon, according to the size of the Introduction 
stone to be crushed, having been previously well warmed and oiled, is ° t 
then to be carefully introduced, no force being employed; indeed, it bes ne 
may almost be allowed to slide into thé bladder by its own weight, the 
Surgeon simply guiding it. 

When the instrument has reached the prostate, and not before, the 
handle of the instrument is to be depressed towards the patient’s thighs, 
when the blades rise up into the bladder, “a movement which is ren- 
dered more easy,” says Thompson, “if a very slight lateral rotary 
motion is given to the instrument at this part of its progress.” 

The bladder thus reached and the instrument pressed well into the 
organ, the object js to.seimethestone, which can cither be done by sp 
depressing the lithotrite with its open blades as to allow of the stone Mode of 
falling between them, or by turning th seizing stone, 
ane picking up. The first is the older and the more usual method, 
and the one I have commonly adopted ; the second is useful where the 
stone is not readily found by the first method, where the prostate is 
enlarged, and the stone rests in a hollow behind it. In either method 
the movements of the instrument are to be gentle and quiet, and care 
is to be observed that in opening the instrument the male blade does 
not injure the neck of the bladder. 


e 
Finding and Seizing the Stone. 


* Let it be understood that the blades of the lithotrite have entered shompenn § 
the cavity of the bladder, and that the instrument slides easjly and “PHO” 


smoothly down the trigone, which in the living and bealthy oes is 
an inclined plane, although q otherwise in the atonied and in the 


Thompson’s 
further 
description. 
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‘dead bladder. In many cases the instrument in thus passing grazes 


the stone, and the slightest lateral movement of the blades, right or 
left, will determine on which side it lies. Whether the stone'is felt 
or not, when the blades have passed gently down in the middle line 


Fig. 344. 2 ¢ 





Operation of lithotrity. 


until a very slight check to their movement is perceived, the lithotrite 
should rest there for three or four seconds, and then the male: blade 
should be slowly withdrawn, without moving any other part of the 
instrument, towards the neck of the bladder, until a very slight check 
is perceived in that direction, followed by another three or four seconds’ 
rest for currents to subside. Now the operator should quietly press 
back the male blade without changing the position of the lithotrite, 
and almost, certainly the stone will be seized. In other words, open ; 
pause ; close—that is all.” feat 

“Tf no stone is thus found, the operator again withdraws the male 
blade as before, but inclining to the right side about 45°, and closes 
without disturbing the central position of the instrument. If no stone 
is felt, he then turns them, opened, to the left in a similar manner, and 
then closes them. Thus, in almost all positions, the stone is seized side- 
ways by the blades of the lithotrite, and very rarely by their extremities. 
Observe, that the blades are always to be opened before they are turned, 
Sor this reason ; if theturnis first made and the blades are subsequently 
opened, the chance is that‘the male blade, as it is withdrawn, will move 
the stone away ; whereas, if the blades are inclined while open, the stone, 
of there, is almost certainly seized. Thisis one of the many apparently 
minute but extremely important points of which systematic lithotrity is 
made up. To return, it is very rare that the stone will elude the search 
thus far, but if it does, depress the handle of the lithotrite half an inch 
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of so, which raises the blades very slightly from the floor of the bladder, 
and turn them another 45° to the left, bringing, in fact, the blades 
horizontally to the left; close; if unsuccessful, turn them gently 
to horizontal on th® right, and close. In all these movements, if 
properly executed, there has been barely contact of the lithotrite with 
the vesigal walls; at all events no pressure, nothing to provoke undue 
pain, or cause contractions of the bladder. If, however, there is an 
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e 
enlarged prostate, causing an eminence at the neck of the bladder, or 
depression behind it, or the stone is very small, or we are exploring for 
some fragment, at the close of the case, which is suspected to have 
eluded previous search, the blade may be reversed so as to point down- 
wards to the floor, and the object sought may then often be secured 
with ease. If seeking for a sinall stone or for fragments, we may employ 
a lithotrite with short blades, which can therefore be reversed with much 
greater ease than one with long blades. 

“In order to do this ergperly, the handle of the lithotrite is de- 
pressed another inch or so between the patient’s thighs, so that the 
shaft of the instrument, instead of being directed a little upwards, is 
level with, or points below, the horizon ; the blades, being still closed, 
are cautiously brought round to the reversed position, and the floor 
first lightly swept in the manner of a sound in searching for stone. 
Then they may be carefully opened and closed two or three times, in 
slightly varied directions, but without injuring the floor of the bladder. 


When 
secking for 
small stones. 


When the prostate is considerably enlarged, and a stone or fragments When 


have to be sought behind it, the lithowrite is reversed without de- 
pressing the handle. 

“ All these movements are to be executed at or beyond the centre of 
the vesical cavity? the proper area for operating, without hurry, rapid 
movement, or any other which partakes of the nature of a jer® or con- 
cussion, and, if in a fairly healthy bladder, without causing more than 


enlarged 
prostate. 


Civiale’s 
ane 


manipulating 
the lithotrite 
with blades. 
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own axis. 
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a very slight degree of pain to the patient. The operator’s eye is also 
to be so familiar with the scale marked on the sliding rod, that he 
knows at a glance the exact interval which it indicates as existing 
between the blades in the bladder. It is esserMial to good practice, 
while manipulating the lithotrite, to maintain the axis of the instru- 
ment as far as possible always in the same direction. The blgdes only 
are to be moved; the shaft should occupy the same inclination, unless 
when this is intentionally altered. In screwing home the sinall blade 
the operator is very apt to move the lithotrite also at each turn of the 
screw, unless he is conscious of the care necessary to avoid the evil. 
All lateral movements, all nibration and concussion, necessarily tell 
on the neck of the bladder and prostatic urethra, where the instrument 
is most closely embraced and its mobility is most limited. To that 
part of the lithotrite which occupies the anterior portion of the urethra 
much freedom of lateral movement is permitted, and in the bladder 
the instrument is free, although in a less degree; but the axis or fixed 
point, as regards lateral movement, is at the part indicated, which is 
also the most sensitive spot of the entire passage. Hence the aim of 
the operator should be to produce in this situation no motion of the 
lithotrite except that on its own axis. Few of the details of the 
operation require more practice to master than this. 

“Arule has been laid down with reference to the situation of a 
calculus in the bladder. It is suid that the larger the stone, the more 
certain is it to be found lying near to the neck of the bladder in the 
ordinary recumbent position, while a small one is usually detected at 
the back of the trigone. Without assenting to the accuracy of this 
remark, at all events, in relation to the small stone, which is often close 
to the vesical orifice, it may be said here that the act of seizing a large 
stone in this position requires consideration. For if the operator 
commences by withdrawing the male blade according to the ordinary 
custom, this blade is apt to be drawn against a large stone, which it there- 
fore fails to catch, and presses it back against the neck of the bladder, 
doing mischief and not succeeding. Asa general rule, it may be said 
that the most common cause of failure to seize a large stone arises 
from its close proximity to the neck of the bladder (whatever position 
is given to the patient), and from the male blade being drawn up 
against it, at each opening of the lithotrite in the manner just de- 
scribed. In these circumstances the operator feels the contact of the 
stone without suspecting its precise locality, each time he withdraws 
the blade, and is apt to feel embarrassed on failing to seize it when 
he closes immediately after. In these cases it is essential to draw the 
male blade gently, but closely, to the neck of the bladder, and to slide 
the blade between the néck and the stone which lies in contact 
with it.” 

“The rules laid down for finding and seizing apply more or less to 
lithotrites of moderate size, but this general rule may be borne in mind, 
viz. the more powerful the lithotrite—that is, the larger and longer 
are its blades—the less readily are we to adopt the reversed positions 
of the blades, and the more fluid is it desirable to have in the bladder. 
As large and fenestrated blades are used chiefly for the initial act of 
breaking up a large stone into fragments, it is obvioas, also, that there 
is less occasion for the horizontal and reversed movements, since a large 
stone may almost certainly be seized by the right or left incline.” 
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Crushing the Stone. 


“ Supposing that a hard stone of an inch and a half in diameter has Crushing 
fallen into the ae of a powerful lithotrite, the screw is to be *°™* 
gradually turned at first, to make the blades bite, since a sharp turn at 
this moment may drive the stone out either right or left. As the power 
is increased, the resistance is felt to relax, sometimes by degrees, some- 
times suddenly with a crack, and the stone is broken usually into four 
or five large pieces, besides some small débris. This done, the male 
blade is again drawn out, taking care not to shift the situation, or 
alter the axis of the lithotrite, and ‘almost certainly one of the large 
fragments will be picked up. It is then only necessary to screw home, 
release the screw, and open as before. This process may be repeated 
several times, at the same spot, for the area within which the larger 
fragments fall is very limited, and is unchanged if all remains quiet. 
The large and heavy pieces fall invariably in the same place, and may 
be picked up again and again, if this simple rule of keeping the blades 
in one place is adhered to. Having now broken up the stone, and crushed 
well the largest fragments, and thus occupied perhaps from ten to 
fifteen minutes, it should be time to employ the aspirator and remove 
the débris. Accordingly, the screw of the lithotrite is driven well 
home, to close the blades, between which some calculous matter pro- 
bably is engaged, and the lithotrite is withdrawn.” 


Removal of Débris of Stone. 


The stone having been crushed has to be removed, and this is effected Removal of 
by means of a large catheter and powerful evacuation. aébris. 

A No. 15 or 16 evacuating catheter for small, and a No. 17 or 18 for 
large stones should be selected and passed. The larger instruments, 
Nos. 25 to 30 as used by Bigelow, being required in very exceptional 
instances, the size being determined by that of the urethra. These are 
made of different curves (Fig. 346). The urine should then be with- 
drawn. 

“ An aspirator (Fig. 346 D) previously filled with tepid water is then 
attached, the connection tap opened and a small portion of its contents 
pressed by the right hand into the bladder, the left hand supporting 
and directing the evacuating catheter.” 

“On relaxing the pressure, an immediate current outward follows, 
carrying with it very probably a fuir quantity of débris. Wait some 
three or four seconds after expansion has finished and the current 
apparently ceased, as at that precise time it is quite common for one or 
two of the larger fragments to drop inta the receiver, which would 
have been driven back perhaps by too rapidly resuming the pressure. 
‘This process is repeated several times, according to the amount of 
débris vbserved to enter the trap. After a large crushing the end of the 
evacuating catheter should not rest on the floor of the bladder, as it is 
then likely to be choked with débris. But after most of the fragments 
have been removed, it is advantageous to wer the end of the catheter 
in order to catch the last fragments. 

“If the outflow of the current is felt to be suddenly checked and the 
aspirator ceases f> distend, the operator may be almost certgin that 
a fragment of a rounded or cubicle form, or a small calculus, nearly 
fitting the interior of the catheter, blocks the passage and prevents 
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further egress. The piece must be expelled by making smart pressure 
on the india-rubber bottle, after which the action of the aspirator will 


probably be resumed. 
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Lithotrites, catheters, and evacuator required for Bigelow’s rapid lithotrity, 


“Tf after crushing all the stone, so far as the operator is able to 
judge, and removing the débris largely, nothing is heard or felt in 
contact with the end of the evacuating catheters, notwithstanding that 
three or four successive pressures have been made, there is ground for 
believing that all the fragments may now have been removed. Perhaps 
there can be no better proof that the bladder has been emptied than is 
afforded by the fact that a succession of outward and inward currents 
through the aspirator shows no sign cither to the eye or to the ear of 
the presence of another fragment. 

“Tf all has not been removed, the sound of a large piece perhaps 
making itself heard and felt at each outward current against the end of 
the catheter indicates that this must be withdrawn and a lithotrite intro- 
duced. If the fragments ‘are not of considerable size a lighter and 
handier lithotrite may succeed with advantage to the heavy fenestrated 
‘one originally used, and the crushing continued. Of course if more 
stone remains, the process is repeated once or more. In from ten to 
forty or fifty minutes, however, a uric acid calculus of very consider- 
able size may be thus broke: up and removed.” 


After-Treatment. 


«When the patient has fully recovered from the anesthetic—if 
guffering severely, say yee or four hours after the operation, a con- 
@ition, by the 7 \ very uncommon—a hot bath, as hot as 
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‘he can have it, for fifteen minutes, gives great relief. The treatment After. 
tor the first three or four days in cases of large calculus is that of 9 treatment. 


mild acute cystitig; rectmbent position, external warmth, frequent 
hip baths, and small but frequent doses of solution of potash, just to 
neutralise the acidity of the urine. If the urethra is over-stretched or 
bruise@ an india-rubber catheter may be tied in for twenty-four hours 
or so, but this is not frequently necessary; while if the bladder had 
previously lost the power of emptying itself, such an inlying catheter 
for a day or two is mostly better thun frequent catheterism.” 

“As a general rule, we find during the three or four days imme- 
diately following the operation, thaf the relief is considerable, that the 
urine is clear, that the bladder tolerates a large quantity, and the 
aspect of the case is one of rapid and unchecked convalescence. But on 
the fourth or fifth day a little excitement is not infrequently observed, 


the bladder becomes irritable, the urine is cloudy, and after twenty- A caution. 


four hours or so subacute cystitis is established, often destined to be 
troublesome for a week or two. This liability indicates that it is most 
desirable to enforce the recumbent position, confinement to the room, 
a warm temperature (in cold weather), and care in every particular of 
management for at least some days after crushing a calculus, whatever 
its size.” 


Complications.—When a fragment becomes impacted in the urethra Complica- 
and produces retention, it should cither be gently pushed back into tions. 


the bladder with a large catheter or removed with urethral forceps. 
These fragments not only produce retention at times, but epididymitis, 
from irritation of the caput gallinaginis. 

Should fever follow the operation, ushered in with a rigor, there is 
probably some slight lesion of the urethra. “In nine cases out of ten 
it is not of serious import, and is treated by keeping the patient 
warm, wrapping him up well, applying hot bottles, and giving some 
warm drink as hot tea or warm wine and water.” A moderate dose of 
opium is perhaps the most useful prophylactic. 

Occasionally the attack of fever announces the onset of a cystitis, 
testitis, or some renal complication. 

Hemorrhage is a rare complication. When present, by rest and cold 
it usually subsides. 

Chronic retention of urine is a complication which is to be carefully 
looked for, since it occurs very insidiously: it is to be relieved by 
careful catheterism. * 

Sir H. Thompson reports that he has had 104 consecutive cases of 
rapid lithotrity in men averaging 62 ycars of age with only three deaths. 
This mortality, he adds, ‘is a better aghievement than I had ever 
ventured to hope for ” (‘ Holmes’ System,’ 3rd Edition, vol. iii). 


LITHOTOMY. 


In children, where lithotrity is inapplicable, and in adults, when 
lithotrity, for reasons already given, ovf&ht not or cannot be applied, 
lithotomy must be employed, and lateral lithotomy is doubtless the 


best, as it is the most usual operation. “In children it is difficult to rik 


mention any operation in surgery so uniformly successful as Jithotomy 
is. The incomplete development, and the consequently little suscepti- 
bility of the parts involved—the small size of the vessels, and the little * 
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in the extraction of the stone—are circumstances 


.y. e to divest the operation of much of the danger that sur- 


it when performed in the adult. From chfdhood to the age of 


‘puberty the dangers can hardly be said to increase. Boys of thirteen 
" years of age suffer scarcely more from the operation than ghildren, 


and for the same reason. Seeing, then, that so little risk and suffering 
attends lithotomy in children, it is difficult for us to find an equally 
safe and efficient substitute ; it can scarcely, indeed, be said to be re- 


quired.” — Aston Key. 


In the adult male, lithotomy is farely resorted to until the Surgeon 
becomes convinced that the removal of the stone by lithotrity is inap- 
ble, or has failed; at least, such has been the practice at Guy’s 
ospital for many years, and, taking the average of cases of stone in 
the adult admitted, half only have been subjected to lithotomy. In 
private practice, the proportion of cases of lithotomy to lithotrity is 
much smaller, patients applying for advice at an earlier period. From 
this fact, the worst cases of stone are alone submitted to the cutting 
Operation, and, as a consequence, the mortality is high. At Guy’s, 
lithotrity being the rule in adults and lithotomy the exception, the 
mortality of the latter operation in adults is one in three, whereas in 
places where lithotrity is little practised, it is one in five. 

“It is probable,” writes Birkett, ‘Guy’s Rep.,’ 1867, “that the rate 
of mortality after lithotomy must henceforth always appear higher 
than formerly, in consequence of so many of the patients suffering 
with stone who might have been cut successfully, being those now 
selected for the performance of lithotrity. In point of fact, the very 
cases which swelled the list of successful results no longer appear in 
the category of those submitted to the cutting operation; but, on the 
contrary, those patients too ill to recover from lithotrity frequently, ns 
a last resource, submit to lithotomy and perish.” 

Lateral Lithotomy, or the operation of Raw, Jaques, and Cheselden 
is, without doubt, the favourite means of extracting a stone from the 
bladder among modern surgeons, assuming that lithotrity is inap- 
plicable or inadvisable. As an operation, it has been nobly planned ; 
and to see it performed with skill and precision is still a sight which 
affords gratification to the youngest as well as the oldest Surgeon. In 
my student days, to see Aston Key cut for stone was an event which 
I now fondly think over with pleasure ard admiration; and the 
memory of the skill and precision of his acts in this, as in all other 
operations, is still before me as a standard of perfection at which all 
should aim. 

These remarks are not inapplicable as a preface to the subject of 
lateral lithotomy ; for Key’s use and advocacy of the straight staff in 
that operation have so influenced all his successors that up to the pre- 
sent day “ Key’s” operation is the one usually performed at Guy’s, the 
exceptions to this rule being so rare as not to be named. The success 
which has attended this practice has been very good; when, indeed, 
compared with that furnished from other sources, it seems so remark- 
able that it is difficult to arrive at any other conclusion than that the 
mode of operation has scmething to do with it; for*taking the most 
reliable Statistics—the Norwich 408 cases, in subjects under puberty, 
and Thompson’s 868, eliminating the Guy’s cases—the mortality was 


1 in every 14} cases; whilst of Guy’s casesand Key’s operation during 
seventeen years it was 1 in 67 cases, 8 deaths only having occurred in 
171 cases, the succes of Key’s operation being four times greater than 
that of others. 

In children under five years of age, these points are still more Statistics in 
strongly marked, as out of 400 cases tabulated by Thompson, the children, 
mortality was 1 in every 184; the Norwich not being quite so good; 
whilst at Guy’s after Key’s operation, in my old table, it was 1 in 284 
out of 73 cases, and more recently, during seventeen years, ending in 
1874, 100 patients have been cut consecutively without a death. 

In the nine years ending 1882, thf results were not quite so good, as 
one child, st. 3, died on the fifth day from convulsions after secondary 
hemorrhage when he was thought to have been convalescent, out of 15 
cases operated upon. 

This success is certainly more striking than I anticipated when I 
began the comparison, and must in a measure, if not altogether, be 
ascribed to the greater safety of Key’s operation. 

I propose now to describe the operation of lateral lithotomy, and I peseription 
shall do so after what I believe to be the best method, that of “ Key,” of Key’s 
giving also that with the curved staff. But first of all, as to the operation. 
instruments required. 

The staff, whether straight, as in Key’s operation, curved (Fig. 347), Instruments, 
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or rectangular, as in others, must be regarded asa director. It is a Staff. 
means the Surgeon employs to guide his knife into the bladder, and I 
may say with Key that “the advantage of a straight over a curved 
line as a conductor to a cutting instrument is too obvious to require 
any comment. Is it surprising that the blind should err in a crooked 
path?” Key’s staff is blunt-pointed ag?a sound, and more deeply 
grooved than the common staff, to prevent the risk of the knife slip- 
ping out; the groove is in the centre of the staff, not at one side, as 
in the ordinary curved one, and it runs to within half an inc) of the 
end. “Its chief superiority,” writes Key, “consists in allowing the 
Surgeon to turn the grgove in any direction he may wish.” 


Knife, 


Forceps. 
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The staff must vary in length and size, according to the age of the 
patient and size of the urethra, it being well to use as large a one as 
will pass readily down the urethra. 

The knife varies much with the fancy of the perator. That em- 
ployed by Key (Fig. 848) and his successors resembles in form a com- 
mon 8 » but is longer in the blade, and slightly-convex in the 
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Keys krefe. 


back near the point, to enable it to run with more facility in the 
a of the director. Different sizes are required for a child and an 
ult. 

The knife as employed by Sir W. Fergusson (Fig. 348) is given as a 
type of that required for the curved staff. 

A probe-pointed bistoury or blade with a round point is sometimes 
of use to enlarge the vesical opening when not made free enough, or to 
give vent to a large stone. 

Lithotomy forceps should be made of several shapes and sizes, and a 
scoop (Fig. 349) ought also to be at hand. It is used by passing it 
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Lithotomy scoop. 


behind the stone, and fixing it there by the pressure of the left index- 
finger, the instrument with the two hands being withdrawn with the 
stone. 

When the perineum is very deep, and some extra guide is required 
by the Surgeon for the introduction of his forceps into the bladder 
Blunt gorget, 8nd the extraction of the stone, the bluns gorget (Fig. 350) may be 
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used, the instrument, guided by its beak, being passed into the 
bladder upon the staff, aud. upon this the forceps can readily be 
introduced. 
The gorget is never needed in children, but in adults it is often of 
t use. : 
Preparation for operation.—The bowels should be well cleared out 
by a dose of castor oil, given some hours previously, and the rectum 
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emptied by means of an enema the morning of the operation, care’ 
being taken that the enema has returned. The perinwum should like- 
wise be shaved. 

The Operation.—TRe Surgeon having decided upon his operation, 
selected his instruments, and seen that he has at hand everything he 
may reqire, having also obtained the help of three if not four assistants, 
besides the anesthetist, proceeds to place his patient. 

A narrow but well-raised table shoyld be employed, so that the Position of 
patient’s perinwum and the Surgeon’s face should be nearly on Patient. 
the same level. The patient should be placed on his’ back with 
his thighs flexed upon the pelvis, “and the legs upon the thighs, 
the hands of the patient being made to grasp his feet, and 
fastened in such a position by the figure-of-8 bandage, the padded 
bracelets and anklets, as seen in Fig. 851, or Clover’s crutch. 
Children need not be fastened, but it is more prudent for udults; 
although some Surgeons, since the introduction of anzsthetics, have 
given up the practice under all circumstances. The shoulders 
should be well raised, the knees separated, and the pelvis kept 
well down upon the table by two assistants; the Surgeon should 
also see that the patient is quite straight, the line of the umbilicus 

being the best guide to this position. The perineum should be perpen- perineum 
dicular, The Surgeon may then pass the staff, and having introduced to be per- 
it well into the bladder, and felt as well as heard the stone, he is to Pendicular. 
entrust it to the hands of an assistant, one who can confidently be | 
relied upon to hold it in the position in which the Surgeon has placed Position of 
: ; staff. 

it, and who will not draw 

forwards in any degree. Fie, 861. 

This point is of importance, 
for there is good reason to 
believe that many of the 
mishaps connected with the 
operation are due to the 
staff having been partially 
withdrawn from the bladder 
by an assistant, who perhaps 
in stooping forward, tries 
to get a sight of the ope- 
rator’s movements. 

When the straight stafbis, 
used, it is to be held well up, 
with the handle slightly 
tilted towards the operator ; . 
and, when the curved staff is employed, some Surgeons like it to he well 
hooked up against the symphysis, but, under all circumstances, it is to 
be held steadily. 

First step.—The Surgeon having ascertained the size of the prostate First step of 
through an anal examination, may then proceed with the first step of the operation. 
operation, viz. to lay bare the staff, or dire@or that is to guide his knife 
into the bladder; and the point at which this opening is desired is at 
the membranous portion behind the bulb and in front of the prostate ; 
Blizard, Martineau, Stanley, Key, and Fergusson, all lay stregs upon 
this important point. With this view, the perineal incision 1s to be 
made, and in lateral lithotomy, the line of incision lies from the left 
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of the median line of the perinsum downwards, backwards, and out- 
wards, midway between the anus and the left tuber ischii. The inci- 
sion is usually from three to three and a half inches long. Some 
Surgeons commence the cut an inch in front of tae anus, others fix it 
at one and a quarter to one and three quarters; but this point is not 
one of primary importance.’ The object of the incision is to make a 
free external opening, to enable the Surgeon to reach the groove of 
the staff at the part indicated, and allow subsequently of the removal 
of the stone; a point midway between the scrotum and anus is 
probably the best to start from; the length of the perineal region 
varying greatly in different subjects. 

In making this perineal incision, the left thumb of the operator 
should be firmly fixed above the point at which the knife is to be intro- 
duced ; and it is well for the Surgeon with the left fingers to hold the 
staff firmly at the root of the penis at the same time. The point of 
the knife may be well introduced into the soft parts in the line of the 
director, and the tissues freely divided in the cut downwards, a second 
or third touch of the knife being made to complete the section. If 
these be made too low the rectum is liable to be wounded. In this 
incision the perineal triangle and ischiorectal space are laid open, 
and the skin and fascia with the transverse perineal muscle and its 
artery divided. 

Second step.—The Surgeon having exposed the groove of the director 
(staff) that is to guide his knife into the bladder, should then proceed 
to the second step of the operation. For this purpose when the curved 
staff is used, he should introduce the forefinger of his left hand into 
the wound, and feel for the staff behind und to the left of the bulb, and 
having clearly made out the two -edges of the groove and run his nail 
between them, he should introduce the point of his knife upon the nail 
of the finger into the groove, and having clearly divided the tissues 
sufficiently to make him confident that the point of the knife is well 
into the groove of the staff, complete his decp section by pushing the 
knife along the groove of the staff into the bladder, lateralising it 
to divide the left lobe of the prostate and neck of the bladder suffi- 
ciently (Fig. 852). “The point of the knife in Key’s operation being 
kept steadily against the groove, the operator with his left hand takes 
the handle of the director, and lowers it till he brings the handle to 
the elevation described in Fig. 353, keeping his right hand fixed; then 
with an easy, simultaneous movement of both hands the groove of the 
director and the edge of the knife are to”be turned obliquely towards 
the patient’s left side; the knife, having the proper bearing, is now 
ready for the section of the prostate; at this time the operator should 
look to the exact line the‘director takes, in order to carry the knife 
safely and slowly along the groove, which may now be done without any 
risk of the point slipping out.”’—Key. 

“In the majority of cases it will merely be necessary to pass the knife 
along the director, and having cut the prostate to withdraw it without 
carrying it out of the grooye, varying the angle according to the age 
of the patient, the width of the pelvis, and size of the stone. As the 
direction in which the prostate should be divided, in order to adhere 
to Chesselden’s operation, is obliquely downwards andoutwards, increas- 
ing the Wngle at which the knife enters the bladder will incur no risk 
of wounding the pubic artery. The knife may be conducted with 
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deliberate care into the bladder, the resistance afforded by the prostate 
will be readily felt, and the hand of the operator should be checked as 
soon as he feels the prostate has given way.”— Key. 

The Surgeon know? when he has entered the bladder by the absence 
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Lateral lithotomy with a curved staff. 


of resistance, and occasionally by a rush of urine. He should remem- 
ber, however, that some urine will escape so soon as the urethra has 
been opened, and not be misled by the fact. The angle which the knife 
makes with the staff regulates the size of the incision into the neck of 
the bladder. When the knife is in a line with the statf the meision 
will be limited; the larger the angle the knife makes with the staff, 
the larger will be the wound. 


Fig. 358. 





Lateral lithotomy with Key's straight staff. Taken from Key’s works, Size of 
As a rule, a large wound can be of no advantage unless the stone is wound. 
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very large. A small wound, however, is a disadvantage when the stone 


is of medium size; for although the neck of the bladder is capable of 


a good deal of dilatation under moderate force, any severe laceration of 
the prostate is almost certain to be followed by Bad results. Surgeons 
differ much upon this point, some recommending dilatation in pre- 
ference to free incisions into the neck of the bladder, whj!st others 
prefer free division of tissues rather than run the risk of lacerating 
them. 

Moderate dilatation is certainly free from risk; while severe dilata- 
tion is dangerous, inasmuch as it necessitates great laceration. As a 
rule the incision should never exceed the limits of the prostate. 

Third step.—The bladder having been opened, the third step of the 
operation remains to be performed, which consists in the removal of 
the stone. This is to be done by means of forceps. 

The knife having been withdrawn on the completion of the second 
step, the index-finger of the Surgeon’s /ef¢ hand, guided by the staff, 
should be introduced through the wound into the bladder; and the 
operator ought always to remember that, tzll the finger has been fairly 
passed into the bladder upon the staff, this instrument is not to be 
withdrawn ; although when the bladder cannot be reached by the finger 
the blunt gorget may be passed along the staff to act as a guide to the 
forceps. The forceps, held in the Surgeon’s right hand, is then passed 
into the wound upon the left index-finger, and, guided by it, pushed 
into the opening, the forceps being introduced into the bladder at the 
moment the finger is withdrawn. 

“Having delivered his knife to the assistant, the operator, in 
‘Key’s’ operation, takes the staff in his right hand, and passing the 
forefinger of his left along the director through the opening in the 
prostate, withdraws the director, and exchanging it for the forceps, 
passes the latter upon his finger into the cavity of the bladder.” 

“In extracting the calculus, should the aperture in the prostate 


. prove too small, and a great degree of violence be required to make it 


pass through the opening, it is advisable always to dilate with the knife 
rather than expose the patient to the inevitable danger consequent on 
laceration.” —Key. 

The forceps should be full-sized, and introduced into the- bladder 
closed flat upon the stone, and immediately opened, the stone generally 
being at once caught in the blades, the rush of urine carrying it 
towards the wound. The stone should be grasped boldly, and, when 
seized, be slowly and deliberately extracted, the extracting force 
being made in the direction of the axis of the pelvis downwards 
and backwards, and then,forwards; a little rotatory and side-to-side 
motion of the instrument at times facilitates the extraction of a 
calculus, the Surgeon at the same time with his index-finger pushing . 
the soft parts off the stone. Before extracting, the operator, by the 
sensation given to the forceps, will assure himself that the bladder is 
not caught. 

It is in this third step df the operation that the Surgeon frequently 
meets with his difficulties, and much discretion and fertility of resource 
are often needed to overcome them, since no definite rules can be laid 
downgs a guide. The stone may elude the grasf of his instrument; 
sometimes it clings, to the bladder above the wound behind the 


symphysis, and is thus without the reach of the instrument; at others, 
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it is caught above, under which circumstances the pressure of 

the hand of an assistant above the pubes becomes of value, or the 
injection of a stream of water is advantageous. Occasionally, although ° 
rarely, the stone may be encysted. At times, when the stone is very 

small, it may be washed out with the first rush of urine, and conse- 

quently rpt felt. I have seen this happen in a child. At times a 

bladder may be opened and no stone found; “but from all my expe- 

rience,” writes Sir W. Fergusson, “I feel justified in stating my con- 

viction that most of the cases heretofore related as instances where 

the incisions for lithotomy have been made, and a stone has not been puiture in 
present, have been examples where thé Surgeon has failed to reach the reaching the 
bladder.” In children this is particularly the case, the Surgeon pushing Adder. 
the bladder inwards off the staff. This accident is liable to occur when 

the neck of the bladder is not sufficiently opened. 

After the removal of the stone the finger or sound should be intro- 
duced into the bladder to ascertain the existence or non-existence of a 
second stone. 

As soon as the operation has been completed, the patient should be After- 
unbound and any bleeding vessels twisted. In children the introduc. treatment. 
tion into the wound of apiece of ice, or the application to the wound of 
a cold sponge, with or without ice, is usnally enough to arrest any he- 
morrhage, and, in the adult, the same practice, as a rule, suffices. When, 
however, the hemorrhage is persistent, a piece of sponge or a sponge 
tent should be introduced into the wound up to the neck of the bladder ; 
such a proceeding arrests bleeding, though not the flow of urine, which 
percolates through thesponge. The sponge may be removed at the end 
of twenty-four hours. 

Liston was in the habit of introducing a gum-clastic tube, six inches Introduction 
long, through the wound into the bladder, to carry off the urine of tube not 
for the first two days, and fastening it in with tapes. This prac. "°°ssry: 
tice is still followed by some. It is, however, quite unnecessary ; 
and at Guy’s we use the tube only in exceptional cases—that is, Exceptions. 
when severe hemorrhage ensues, the wound being plugged around 
it. Dupuytren employed a tube, to which was attached a circular 
piece of oil silk at its centre like an unribbed umbrella; sponge or 
charpie was introduced between the tube and silk when bleeding 
took place, after the upper end of the tube had been introduced 
through the wound into the bladder. Matthews has adapted an 
india-rubber bag around te tube, which can be introduced into the 
bladder empty, and then expanded with airand water. It answers the 
same purpose as Dupuytren’s canule a chemise, and is, probably, more 
efficient. 

In exceptional cases, when the bulb is cut into, it may be necessary 
to apply pressure with the finger on the pudic artery to arrest 
bleeding. 

The patient having been placed in a bed, a good draw sheet should Position after 
be placed beneath his hips and a pillow behind his knees to keep them operation, 
flexed, while the knees should not be tied toyether. A sedative may be 
employed to give rest, but beyond this, little or no medical treatment is 
required. The diet should be nutritious but unstimulating, and wine 
and meat given as “soon as the appetite demands. The bowels, jf not 
acting riaturally on the fifth or sixth day, should be cleared by an enema 
or mild aperient, such as castor oil, and the horizontal position should 
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be maintained till the wound has closed. Key has remarked that in 
. children partial incontinence is apt to follow when this rule has not 
been observed. e 


Difficulties Sources of difficulty in Lithotomy, and how to avoid them. 


pr fy The difficulties connected with the operation are too ofttn due to 

Care thet carelessness and too great speed, consequently they are mostly of the 

staff isin = ©Surgeon’s own making. 

bladder. If, however, he feels the stone and hears its ring before operating, he 
is sure of its presence, and knows also that the staff is in the bladder, 
and that it has not passed through any false passage in the urethra 
or between the bladder and rectum. If, moreover, before cutting he 
assures himself by touching the staff that it has not been displaced he 
has a direct guide down to the calculus. 

Care that If when cutting, after having exposed the groove of the staff, and then 

knife is r proceeding to the second step of the operation he feels the two borders 

ae . of the groove with the nail of his left index-finger, and with certainty 
cuts between them into the groove, he will be still sure of his guide 
into the bladder, and not likely to fall into the not uncommon error 
of mistaking the side of the staff for the groove, and thus going 
astray. 

Tee cuils when running his knife down the director into the bladder, 
he pushes it sufficiently far as to feel all resistance cease, and for urine 
to flow, he may be certain that the bladder has been opened. And if, on 
introducing his finger into the bladder, “ he never pushes the point of 
his forefinger onwards unless he feels certain that he has it between 

Not to the staff and the wound,” he is not likely to make a cavity with his 
remove staff finger in the cellular tissue outside the bladder, or to push the 


gH bladder off the end of the staff; and, if he never removes the director or 
staff till his finger or gorget has been introduced into the bladder as a 
guide to his forceps, he is still free from error. 

Extract In the last step, he has only to handle his forceps boldly to grasp the 

stone stone fully, and, in extracting it, always to draw downwards and back- 

oo wards, with some rotation, and he will complete his operation without 


downwards. a mishap. 
External The external wound should always be free, the internal limited; 


wound free, moderate dilatation of the neck of the bladder being free from 
and > ei harm. 
limited. If in operating, the Surgeon lose his guide, from the end of the staff 


When slipping out of the bladder, and he be unable to effect its reintroduc- 
surgeon loses tion ; or if by some error he has missed the staff, and allowed his knife 


Bin gnine: to travel by its side, and thus failed to find the bladder, it is better to 
relinquish the operation, let the wound heal, and operate again, for with- 
out the guide of the director the operation is an impossibility, and all 
manipulation hazardous. But so long as the staff is in the bladder 

When errors may be corrected, and the operation completed. For by the rein- 

opening in troduction of the knife along the groove, an opening into the neck of 


bladder too the bladder that has been ‘made so small as to forbid the introduction 

small. of the finger may be enlarged, even when the neck of the bladder has 
been pushed backwards, and the finger seems about to travel into an 
unknewn region. 

Wound of Should the rectum receive a emall wound during the operation it 

rectum. § may be disregarded, as it is rarely followed by any injurious effect, and 
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even when the wound is large it is well, perhaps, to leave the case to 
nature. Should it not heal, the case may have to be dealt with as one 
of fistula in ano, by division of the sphincter. 

At times, the walls oF the rectum, after the operation, may slough from 
the injury they sustained during the removal of the stone; but such 
cases usually do well when left alone. In my own practice this slough- 
ing took place after the extraction of a large mulberry calculus, but 
the case did very well, nor was the recovery tedious. 

Prostatic enlargement may be a cause of difficulty in the operation wie, 

in elderly patients, and when with this enlargement there is rigidity enlarged 
the difficulties are increased, for the Surgeon, under these circumstances, Prostate. 
in order to make a sufficient opening into the bladder, may have to travel 
far into the pelvis upon the staff, and when the bladder is opened he 
may be unable, on account of its depth, to reach it with his finger. 
Under these circumstances the blunt gorget becomes cf great value, 
as it can readily be run along the straight or curved staff into the 
bladder, and form a certain guide to the introduction of the forceps. 
Martineau was very fond of the blunt gorget in most cases, and I am 
tempted to think that in adult subjects it might now be used more 
frequently with advantage. I have found the greatest benefit from its 
use in several cases. 7 

When the prostatic enlargement encroaches on the bladder the vesi- adenoid 
cal lobe may be lacerated by the blades of the forceps and torn away ; tumours. 
and prostatic adenoid tumours may likewise be enucleated. Key noticed 
this in 1837; Fergusson brought the subject forward at the Patho- 
logical Society in 1848; Cadge exhibited two specimens in 1862; and 
in 1878 I reported two others. 1 removed one in the fork of my 
forceps, an inch in diameter, on January 19th, 1875, when operating 
for stone upon a man, set. 67, with a mulberry calculus one inch and & cyge, 
half in diameter, and the man made an excellent recovery. The second 
was from a patient, set. 70, who was operated upon in February, 1876; 
the prostatic tumour being enucleated during the extraction of a large 
stone with the forceps, and the recovery was complete. 

When the stone is soft, friable, and comes away piecemeal, it is when gtone 
wise to wash the bladder well out with a stream of tepid water; and, soft. 
at times, when thestone is apparently held by the bladder in such 
a position as forbids its being caught by the forceps, a stream 
of water through the bladder may dislodge it, and allow of its 
removal, . 

Very large stones should ‘be crushed through the perineal wound fp very large 
before their removal, and a short strong lithotrite is the best instru- stones. 
ment for that purpose. 

In moderately large stones, when the ‘vound in the neck of the 
bladder is not large enough, Liston’s advice should be followed, and an 
incision made on the opposite side of the neck of the bladder by passing 
a blunt-pointed bistoury into the wound, guided by the finger, and 
turning its edge towards the right tuber ischii. Martineau says that 
he likewise often enlarged the inner wgund two or three times, to 
facilitate the escape of the stone. 

When a second stone forms in the bladder, and another operation is A second 
demanded, there ds no reason why it should not be performed in the stone may 
same position and manner as the first, and with equal sucetss. I ia 
have, at intervals of three and fifteen months, had to cuta patient, at. 60, 
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three times for stone, removing on the first occasion seven calculi, 
on the second two, and on the third two, with good results. The 
stones averaged on each occasion more than an igch in diameter. The 
patient did as well after the second and third operations as after the 
first, and is now quite well. The Norwich statistics, as compiled by 
Mr. C. Williams, show that a third opefation may be perfoygned with 
like success (‘ Lancet,’ May 18th, 1878). 


Other Operations. 


The median operation is the“old Italian or Marian method, based 
upon the precept “a small incision, much dilatation,” and has been 
revived by Allarton. It is performed as follows:—The operator first 
introduces an ordinary grooved staff into the bladder, and gives it to 
an assistant. He then passes his left forefinger into the rectum, with 
the palmar surface upwards us far as the apew of the prostate, and holds 
it there, as a guide to the next step of the operation. He then takes a 
long straight bistoury, and, with its edge upwards, introduces it about 
half an inch in front of the anus in the median line, down to the mem- 
branous portion of the urethra or apex of the prostate, into the groove 
of the staff, and presses it towards the bladder for about half an inch. 
He then cuts upwards, dividing the membranous portion of the urethra 
freely, and the soft parts of the perineum, making an external wound 
about an inch anda half long. Through this wound he next intro- 
duces his finger into the bladder with a rotatory movement, the 
prostatic portion of the urethra and neck of the bladder being 
dilated, the forceps are then inserted into the bladder, and the stone 
removed. 

Where the stone is large, Allarton employs Weiss’s three-bladed 
female dilator, or Arnott’s hydraulic dilator. 

This operation as described is precisely the one now generally per- 
formed for the digital exploration of the bladder and the removal of 
growths from the bladder. It is found to give abundance of room for 
these purposes, and may therefore be said to be of value for the 
removal of foreign bodies or stones of moderate size from the bladder. 
I have employed it in several cases of stone during the last three years 
with success, and in one case removed five calculi over half an inch 
in diameter with facility. I am indeed disposed to think that this 
operation may prove to be better than thelateral in old subjects, for 
it is certainly attended with less hemorrhage. In children, the dila- 
ting process is dangerous, and apt to be attended by a tearing away of 
the neck of the bladder frqm its perineal attachment. The experience 
of Norwich Surgeons, however, in no way tends to give it any support, 
the mortality of the median being nearly twice as great as that after 
the lateral operation. 

Dolbeau’s operation must be mentioned as a modification of the 
medidi. A Tull description of it can be found in his work on ‘La 
Lithotritie Périnéale,” 1872¢ In its first step where the membranous 
portion of the urethra is opened, it differs in no important respect from 
Allarton’s, but in the second, the neck of the bladder and parts external 
to it aze dilated, while in the third, unless the stone be very small, it is 
proken before removal. 

' The dilating process, an essential part of the operation, is effected 
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by means of a very ingenious six-bladed dilator, the blades of which 
are s0 arranged as to separate without diverging, by means of two balls 
which move upon a central stem. 

The external parts Yown to the urethra are dilated first, then the 
membranous portion of the urethra, and lastly, the neck of the bladder; 
the passage into the bladder,by these successive dilatations being of 
uniform calibre and with smooth walls. The stone is broken, not 
crushed, by the “ cassepiérre,” an instrument that opens in the bladder 
without divergence of its limbs. The fragments should then be 
removed with care and the bladder washed out. 

Dolbeau claims for this operation great advantages, which are not 
yet proved. The instruments, however, are very ingenious. 


Dupuytren’s bilateral section of the prostate for the removal of large Bilateral 
stones, with the semilunar transverse perineal incision in front of the section of 


anus, meets with few supporters at the present day. He made his first ‘He prostate. 


incision with a scalpel down to the membranous portion of the urethra, 
and afterwards introduced into the groove of the staff a double-bladed 
curved lithotome which was pushed, closed, down to the stone into the 
bladder along the staff. The blades were then opened transversely, and 
the instrument withdrawn. By these means the neck of the bladder 
and prostate were freely incised, the prostatic section having an 
oblique direction downwards. 


Civiale in 1836, suggested his medio-bilateral operation, “being dis- Civiale’s 
satisfied with the bilateral, and shunning the lateral method on account °Peration. 


of the anatomical objections.” Having introduced a staff with a me- 
dian groove, he made an incision in the median line an inch anda 
half long in front of the anus down to the membranous portion of 
the urethra. He made also a free opening into the urethra, and then 
introduced an instrument similar to Dupuytren’s lithotome, but 
straight, along the groove of the staff into the bladder, opening the 
blades when the bladder had been entered, and dividing the neck of 
the bladder on its withdrawal. The finger was then introduced, staff 
removed, and forceps inserted, the stone being removed as in other 
operations. It differs little from Dupuytren’s, except in the form of 
perineal incision. Sir H. Thompson, who first described this operation 
in England, as well as Erichsen, have both successfully removed calculi 
by this operation. 


Dr. Andrew _Buchapan’s operation with the rectangular staff, bent Buchanan’s 
three inches from the point, and deeply grooved laterally with a posterior operation. 


opening, is essentially a central operation. He suggested it in 1847. 
The staff is introduced into the bladder, and guided by the finger in the 
rectum, the angle of the staff is made to correspond to the apex of the 
prostate. The operator, still retaining his Anger in the rectum, inserts 
a long straight bistoury in front of the anus, with the blade horizontal 
and edge turning to the left down to the groove and angle of the staff, 
and pushing it towards the bladder to stop at the end of the staff. He 
then withdraws the knife, and as he does so, makes a curved incision 
through the soft parts around the left sidg of the rectum towards the 
tuber ischii, the wound being about an inch and a half long. Dr, 
Buchanan describes his operation as being half that of Dupuytren’s, 
When the stone ds large, the right side of the prostate is cut, thus 
approaching it more nearly as a whole. ” 
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The recto-vesical operation was at one time a very favourite one. operation. 
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The late Mr. Lloyd, of St. Bartholomew’s, was about the last English 
Surgeon who freely practised it, whereas now it has been almost lost sight 
of. The operation consists in the introduction 9f the knife into the 
rectum, with the blade flat upon the palmar surfate of the right index- 
finger, the turning of the edge of the knife upwards, and the perfora- 
tion of the bowel and urethra at the apex of the prostate glown to 
the groove of the staff; the sphincter and soft parts being freely 
divided upwards in the median line of the perineum for about one inch 
on the withdrawal of the knife. The left forefinger is next inserted 
into the wound down to the groove of the staff, and the bistoury 
again introduced with its edge downwards and pushed into the bladder 
along the groove, the neck of the bladder and prostate being freely 
divided when the stone is large. The finger is then passed into the 
bladder along the staff, the staff removed and forceps passed, the cal- 
culus being extracted in the usual way. As an ordinary operation, this 
is greatly inferior to the lateral. Kénig’s statistics, as quoted by 
Poland, show it to be very unsuccessful. When the stone is very 
large, it may, however, be entertained. 

The high operation or supra-pubic, is one of the oldest, and was 
practised by Cheselden and Civiale. It was at one time supposed to 
be the most direct and least dangerous operation, the only dangerous 
part involved in it being the peritoneum, which can readily be avoided. 
For large stones it may be entertained. 

The operation consists of three stages : 

The first consists in exposing the anterior wall of the bladder by a 
vertical incision made in the median line above the pubes through 
the parietes, with the patient on his back, his pelvis raised and bladder 
moderately distended with a 1-per cent. solution of carbolic acid or 
thymol of the temperature of the body, and well raised out of the 
pelvis by the rubber rectal dilator (Fig. 325). 

The second step is that of opening the bladder, and care should be 
observed that this opening is made in the median line and close to the 
symphysis. This is best done by transfixing the bladder where it is 
exposed, and opening it from below upwards, care being also observed 
that the wound in the abdominal parietes is carefully kept open with 
retractors. 

The third step is the removal of the stone by means of forceps. 

After the operation, the wound in the bladder should be brought 
together carefully with sutures, and the external wound closed above, 
8 space being left below for drainage, and the case left to nature. The 
urine should subsequently be drawn off at short intervals. 

The statistics of the operation are not quite satisfactory. Gross 
gives one death in four cases; Civiale, one in two; Humphry, of 
Cambridge, and Dulles, one in three. The latter author speaks highly 
of it (‘American Journal of Med. Science,’ July, 1875; April, 1878). 
He believes the operation to be deserving of more attention, and should 
receive a fairer trial than it has yet had. 

All these varieties of opexations have been detailed, as exceptional 
eases of stone may be met with in which one or the other may be 
better than the lateral, but as a general operation, lateral and median 
lithotomy are the best, and of the modes of performing the lateral 
operatidi, Key’s is the simplest and most successful, 
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Causes of Death after Lithotomy. 


When patients die unrelieved with calculus, they generally do go Causes of 
from kidney disease, {nd in the majority of fatal cases of lithotomy, ‘ratohia 
the same cause produces a like result. When kidney disease is so¢ . 
present agy of the operations described for the removal of the stone, 
when performed with average skill, is likely to be successful. When 
kidney disease exists, any operation is likely to prove unsuccessful. 

These facts are fully illustrated in a paper I read in 1862 (Roy. Med. 
and Chir. Society) on the causes of death after lithotomy. 

The longer a stone remains in the bladder the greater are the proba- Prognosis, 
bilities of renal disease, and, consequently, the larger the stone the 
greater the risk. 

The duration of the symptoms and the size of the stone are conse- 
quently valuable aids in forming a prognosis. 

When death takes place from so-called shock, it is probably connected 
with organic renal disease. 

In a small proportion of cases, death takes place from hemorrhage ; Hemorrhage. 
such a result, however, when uncomplicated, being very exceptional. 

It does not probably occur once in a hundred cases. 

Pelvic cellulitisand peritonitis have usually been regarded as common Pelvic 
causes of death. Pelvic cellulitis is very insidious, and often only see and 
positively made known when some peritoneal complications make their *" asad 
appearance. Its cause has generally been assigned to a too extensive 
incision of the neck of the bladder, but the careful investigation of a 
large number of fatal cases suggests the probability, that although 
a fatal complication, it is one which for the most part arises without 
urinary infiltration and as a result of continuity with structures that 
have become inflamed from injury sustained during the operation, or, 
from the prolonged presence of the stone. It is also commonly asso- 
ciated with renal disease, and it is now well known, that under such 
circumstances, the inflammation of serous membranes is very com- 
mon. It is consequently an open question as to how far the renal 
disease or the operation is the cause of the pelvic cellulitis and 
peritonitis. 

Death from acute cystitis may occur, as it may from the hamorrhagic Acute 
diathesis, pyemia, chloroform, or any accident. cystitis, 

Uremin, as a cause of death, is classed with renal disease. Ureemia. 

In children, incontinence of urine is apt to follow the operation par- 
ticularly when the horizontal position has not been rigidly enforced 
during the healing process. It is, however, a rare effect. 

Wasting of a testis may likewise take place from some disease or 
wound of the vas deferens. J have, howevet, known this to occur but 
once. Cases of it have, however, been recorded by Teevan and others, 


“STONE IN THE FEMALE BLADDER. 
Calculi are doubtless formed as frequent in the kidney of the Calculus in 


female as in that of the male, and pass downwards into the bladder, {he female 
although from the absence of the prostate as well as owing to the 
shortness and dilatability of the female urethra, they rarely rgguire 
surgical treatment. 


The records of surgery contain many instances in which large calculi 


Symptoms. 
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have been passed by natural efforts from the female bladder without 


_any very injurious effect resulting, and Mr. Clogg, of Looe, Cornwall, 


has recorded a case, in which a stone nearly four inches round was 
thus passed (‘ Brit. Med. Jour.,’ May 2nd, 1874).” But the experience 
of every Surgeon will supply him with instances in which calculi of 
moderate dimensions have been readily passed, and I have & specimen 
of mulberry stone, nearly an inch in diameter, which a young woman 
thus got rid of. 
- In neglected cases of vesical calculi in women the stone may, how- 
ever, excite ulceration of the bladder, or be discharged per vaginam. 
The symptoms of stone in the bladder of the female are very similar 
to those in the male, such as irritability of bladder, pain during and 
after the act of micturition, intermittent flow of urine, and hematuria, 
a bearing-down pain and incontinence of urine being common accom- 
paniments. In the female sex, uterine and vesical symptoms are so 
closely associated, that Surgeons cannot be too much aware of the fact, 


' since cases of stone in the bladder are frequently passed over as examples 
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of uterine disease, when a vaginal examination would reveal the true 
state of affairs; a calculus can often be felt by the ‘finger through 
the vesico-vaginal septum, but where doubt exists, the sound will 
settle the point. 

The Treatment of stone in women is far less complicated than in 
men, on account of the anatomical formation of the parts, and the 
majority of calculi can be readily removed either by urethral dilatation 
and extraction or by lithotrity. 

The method by urethral dilatation is based on the natural one of 
expulsion, and is applicable in all cases of small calculi. In children, 
a stone three quarters of an inch in diaweter, and in adults of one 
inch in diameter, with the patient under the influence of an anesthetic, 
may be fearlessly removed from the bladder by rapid urethral dilata- 
tion and extraction. Indeed, I have removed calculi two inches in 
diameter by this means, without any injurious after-effect; but it is 
probably wise not to make the attempt, the Surgeon possessing in 
lithotrity an efficient aid or substitute. 

Slow dilatation of the urethra is almost certain to be followed by incon- 
tinence, while after rapid proceedings, it is rare to meet with this result. 

The operation may be performed as follows:—With the patient on 
her back under the influence of an anssthetic, the urethra should be 
dilated by my urethral dilator, Fig. 394, sufficiently far to allow of 
the introduction of the left index-finger, or by Weiss’s three. 
pronged dilator which should be introduced and rapidly expanded. 
The forceps should then be introduced, when the stone, having been 
seized, can be rapidly rembved. I have on several occasions employed 
the lithotrite for this purpose with the view of crushing the stone 
should any difficulties be experienced in its extraction, and therefore 
recommend the practice. On four occasions I have not dilated the 
urethra at all, but passed the lithotrite or forceps and extracted at once, 
and consider this plan is as good as any other ; for every Surgeon must 
be struck with the facility with which a finger or any moderate instru. 


,ment can be introduced into the female bladder when the subject is 


under the influence of an anesthetic. ‘ 
Iffhy difficulty is felt in the extraction of the stone, or it prove 
Jarger than can be safely removed asa whole, it may be broken up 
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and removed piecemeal. By these means I took away at one operation 
without any difficulty or bad result from a child only four years old, 
a calculus an inch anda half in diameter, and in the year 1869, I 
successfully removed with facility three calculi from three patients by 
these means. In female subjects there can be no such hesitation as to 
the wisdpm of removing fragments after the crushing operation as 
there is in males. 

When the stone is too large for removal by rapid dilatation, or the When stone 

bladder too contracted, inflamed, and ulcerated to allow of lithotrity, the very large. 
stone should be removed per vaginam, the Surgeon in this operation Removal per 
again imitating a method sometimes fesorted to by nature. To do this, vaginam. 
a clean incision of sufficient length to admit the removal of the calculus 
has to be made into the bladder through the vaginal septum, guided 
by a director introduced through the urethra. The wound should 
subsequently be closed by means of stitches, as in vesico-vaginal 
fistula. 

I have removed, in this way, a Fic. 354, 
stone two inches long, that formed 
a complete cast of the contracted 
bladder with good success. (Fig. 
354.) Dr. Aveling and M. Vidal 
strongly recommend this operation, 
while the late Marion Sims thought 
so well of it as to assert, “ that it 
is the only justifiable operation for “<iry < : a 
stone in the female bladder,” and Zysmectecd Grrough Tes 
if by the word operation he means Vagene oF bh piles 
a cutting one he is certuinly right, Calculus, half natural size, removed from 
for where the urethra has been di- the female bladder through the vagina. 
vided to allow of the removal of 
stone, incontinence is a common consequence. 

Urethral lithotomy is here mentioned only to be condemned, as any 
incision into the neck of the female bladder is liable, as has just been 
said, to be followed by incontinence of urine; half of the cases, as a 
-rule, being so affected. 

By way of summary, therefore, it may be concluded : Summary of 
_ That a stone of moderate size may readily be removed from the ‘e#tment. 
female bladder by immediate extraction, and one of larger dimensions 
by lithotrity and extraction, the patient being /u//y under the influence 
of an anesthetic. That where from the size of the stone, immediate 
extraction is not advisable, or, from the condition of the bladder litho- 
trity cannot be performed, vaginal lithotomy is the best operation, 
while all slow dilatation of the urethra is to be avoided, and ull urethral 
lithotomy condemned on account of the frequency of incontinence of 
urine as the result of such treatment. 

For further information and statistics, vide Dr. Aveling, ‘ Obst. 

Trans.,’ 1864; and paper by author, ‘ Med.-Chir. Trans.,’ 1864. 


Foreign Bodies in the Bladder. 


These are occasionally met with both in the male and female subject. Foreign 
Broken catheters and bougies are probably the most common; but a eee in 
tobacco pipe, pins, French chalk, slate-pencil, straw, a silver toofhpick, otis end 


penholder, &c., are in the Guy’s Museum recorded as foreign bodies female. 


Example, 
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that have been removed from the male bladder, and a bone bodkin-case, 
@ cedar-pencil, and a stiletto from the female. 

Foreign bodies may, however, obtain access tor the bladder through 
wounds, gunshot or otherwise, or through abscesses connected with 
bone. Brodie has related a case in which he removed a calculus from 
® young lady which contained “a small portion of bone, andtwo im- 
perfectly formed human teeth,” doubtless the remains of a blighted 
ovum or contents of some dermoid cyst; and a second, in which a 
stone from the female bladder had a hazel nut as a nucleus. 

When a foreign body remains long in the bladder, it acts as an 
irritant, and usually becomes rapidly covered with phosphates (Fig. 341). 
In a specimen at the College of Surgeons a foreign body is the nucleus 
of a uric acid calculus. 

As soon as a foreign body is known to exist it ought to be removed. 
Where this can be effected through the urethra so much the better ; 
and as long as the substance is in the passage and not impacted, this 
may be done; but when this cannot be effected and the urethra is the 
seat of the offending body, a clean incision should be made and the 
foreign body removed, as incised wounds into the urethra usually heal 
well, and it is better to make them than to Jacerate the urethra by 
forcible internal manipulation. 

I had a case some years ago in which a long hairpin had been im- 
pacted in the penis and perinwum with its points forwards, one end 
being felt at the base of the penis embedded in the tissues beneath the 
skin. Under chloroform, I pressed the point through the skin and 
gradually withdrew the pin, which came out nearly straight. A rapid 
recovery followed, without a bad symptom. 

When the foreign body is in the bladder and cannot be crushed by 
the lithotrite or drawn out by the scoop, cystotomy must be performed, 
and in adults, when the foreign body is not large, the median operation 
should be chosen. 

The portion of catheter illustrated below (Fig. 355) I removed from 
the bladder of Mr. B—, et. 61, on August 23, 1875, by means of a smal] 
lithotrite, thirteen days after it had been broken off in the bladder. 

I was fortunate enough to catch it at its bulbous end and to with- 
draw it without much difficulty, a rapid recovery following. 

In women under the influence of an anesthetic the body may usually 


Fie. 355. 
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End of catheter removed from male bladder with lithotrite. 
Fic. 356. 





Stiletto removed from female bladder. . 


be retily extracted by means of dressing or other forceps. In the 
case in which a lady’s stiletto (Fig. 356) was in the bladder of a young 
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woman I found the point of the instrument presenting forwards and 
upwards and fixed in the symphysis. With my left finger in the 
urethra I pressed it bgck, and, after some little manipulation with the 
right index-finger through the rectum, for the patient was a virgin, I 
80 placed the stiletto as to fix the point against the pulp of my left 
index finger, and with a pair of forceps introduced upon my finger 
extracted it. The patient recovered without any inconvenience. 

Most cases may indeed be treated with a pair of forceps in the 
bladder and a finger in the vagina or rectum to manipulate and place 
the foreign body in a good position for removal; the Surgeon seizing 
the foreign body by one end. For the removal of such a thing asa 
hair-pin, a blunt hook may possibly be serviceable. j 


CHAPTER XXIII. 
SURGERY OF THE URETHRA. 


A DIMINUTION in the calibre of the urethra, the result of organic Definition. 
changes within its walls, gives rise to “ stricture ;” any encroachment 
on the passage from without or within causes “ obstruction.” 

Obstruction occurs when the urethra is narrowed from inflammatory Obstruction 
engorgement of its mucous and submucous tissue (the inflammatory #4 its 
stricture of some authors), or from spasm of the urethral muscles “*4*°* 
(spasmodic stricture); when an abscess or tumour outside or any pro- 
static enlargement encroaches on the urethra, or when any fracture of 
the pelvis presses upon it; and lastly, when a calculus or foreign body 
is impacted in the passage, or a urethral polypus blocks it up. 

Organic stricture is caused by the contraction of inflammatory de- Organic 
posit situated upon, within, or beneath the mucous membrane of the Stricture, and 
canal, or from the contraction of the cicatrix of a ruptured or injured ae: 
urethra. The first form may be described as “ stmple organte stric- 
ture.’ The second as “ traumatic or cicatricial stricture.’ The 
former is the more common, my notes showing 603 examples of the 
former to 43 of the latter in consecutive cases, or in the proportion of 
fourteen to one. 

In the majority of cases the contraction of an organic stricture is Generally 
of a chronic nature, and sin some may be readily traced to a more or “O™* 
less distinct chronic inflammation of the passage; but years will fre- 
quently pass before the obstruction to the flow of urine becomes of 
sufficient importance to arrest attention, and a sudden attack of re- 
tention of urine, induced by some act of irregularity or exposure to 
cold, will probably be the first symptom to draw the patient’s attention 
to his condition. 

The stricture may consist simply of a perforated membranous Varieties of 
diaphragm stretched across the canal; of a narrow band of inflam- stricture. 
matory product surrounding the passage, to which the terms “ whip- 
cord,” “ring,” or “annular” stricture is attached ; and in rarer cases 
to bands of lymph stretching across the passage, and forming what are 
known as “bridle strictures.” It may be general or partial, and_when 
the latter, may have been caused either by some adhesion of the 
natural ruge of the urethra, or of some folds of its mucous lining. 


4° gereroes ov tak UEermd. 
Whed the stricture ig more extensive, there is hardly @ limit to the’ 


‘extent of inflammatory deposit which may exist from the narrow 
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‘Wand alteady alluded to as forming the “annul” stricture, passing 


Onwards to the broader band which answers to Sir A. Cooper’s term 
of “ribbon” stricture, to the still severer cases in which the urethra 
is found more or less contracted throughout its entird) course. 
Between these extremes, numberless varieties and degrees of mischief 
tiay be observed, the urethra presenting one single contraction, or 
several independent ones., John Hunter mentioned a casein which 
six strictures coexisted. 

- Lastly, the urethra may unquestionably become “impermeable.” the 
pathological specimens in Guy’s Museum being sufficient to demonstrate 
the fact. Such a condition, however, cannot exist uncomplicated with 
other symptoms, since it is obvious that the urine must have some 
channel for escape. In these cases, therefore, urinary fistula will always 
be found. An obliteration of the urethra, the result of injury from 
cicatricial stricture, is also met with. 

Locality of Stricture. 

For the only definite facts relating to this subject I must refer, 
and I do so with pleasure, to the labours of Sir H. Thompson; for 
although other writers have given their “impressions” upon the sub- 
ject, and published isolated cases, it is to him that the profession is 
indebted for the analysis of 270 preparations contained in the various 
museums, by which inquiry alone this question could have been satis- 
factorily determined. He has most satisfactorily proved what is now 
generally received as true, that in by far the majority of cases of 
stricture the juncture of the spongy and membranous portions of the 
urethra is its most frequent seat (Fig. 357), and that the inch situated 


Fig. 357. 





Stricture of the urethra, with istehon of eae behind stricture and hypertrophy 
‘ 0 adder. 


in front of this spot is the next position in point of frequency, while 
exceptional cases may be found in the prostatic end of the membranous 
portion, at the external orifice, or at the terminal two inches of the 
urethra, but no specimen existed in which a stricture has been observed 
in the prostatic portion. ° 

Looking over my own cases with a view to inquiring into the 
causes of stricture, I find, omitting congenital narrowing of the urethra, 
that chronic gonorrhal inflammution had existed 1n 273 out of the 
646 instances, and that in 78 of: these, injections had been employed 
in its cure; that direct injury was the assigned cause of 43; while. 
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in 880 no definite cause could be obtained. With these facts it 

seems, therefore, right’ to conclude “ That although gonorrhea often Gonorrhea 
recedes a stricture, a least half the cases are found in subjects who a4 4 cause, 

ve not suffered from such a disease ; and that when gonorrhma might 

be assigned as @ cause, the use of injections for its cure does not appear 

to have H@d any positively injurious influence in producing a stricture.” 

I may add that these results can be strictly relied on, as, when noting 

the cases, considerable care was taken to search out this fact. It may 

therefore unquestionably be asserted that injections have not the inju- Injections as 

tious influence in exciting stricture which some authors have ascribed # cause. 

to them. 

' Among the 330 cases in which no positive cause could be assigned, 

were three in which “gout” existed; and several in which the con- 

traction of chancres might fairly be ascribed as the cause of the 

obstruction. 

I have been unable to discover that the so-called phosphatic dia- phosphatic 

thesis has any influence in exciting the formation of an organic stric- diathesis as a 
ture, or any other urethral disease, although this is a point upon which C4¥ée- 
Sir B. Brodie has largely dwelt; but there can be no doubt, that any 
morbid condition of the urine has considerable power in exciting a 
spasmodic contraction of the muscular walls of the urethra, more par- 
ticularly when an organic stricture exists, and of inducing retention 
of the urine. 

Symptoms.—In a large proportion of the cases of simple organic Symptoms of 
stricture an attack of retention of urine is the first thing which attracts 8 icture. 
the attention of the patient, which may have followed some indiscretion Retention. 
in diet, excess of drinking, or exposure to cold. It is then, perhaps, 
for the first time, that the patient can bring to his recollection the 
fact that other less marked, but not less certain symptoms, had 
existed previously for some time. It may be that a chronic gleet had 
been present for many months, or that some urethral pain or difficulty 
had attended the act of micturition, that the stream of urine had 
been somewhat narrowed, divided, twisted, or of a screw shape; or Altered 
that micturition had been more frequent or prolonged; yet these **e4™. 
symptoms by themselves had failed to make sufficient impression upon 
the mind of the sufferer as to lead him to suspect the existence of a 
stricture. 

It must not be thought, however, that the retention is usually Retention _ 
caused by the gradual contraction of the stricture, though in excep- phere 
tional cases such a condition may exist, yet it is tolerably certain muscles, 
that in the majority, the retention is due to some spasmodic action of 
the urethral muscles at the seat of stricture, for very slight causes 
appear capable of exciting spasmodic action of the canal in a diseased 
urethra, and consequently of giving rise to retention; spasmodic and 
organic stricture being generally combined. Indeed, out of 488 Frequency of 
cases of stricture consecutively admitted into Guy’s, 129, or more than A aane - 
a fourth, were suffering from retention. When the stricture is not stricture. 
discovered under these circumstances it wilt, if not detected early, soon 
give rise to other and more characteristic symptoms. The stream 
of urine will gradually contract, so that it will at last cease to exist, the 
urine passing only in drops. The bladder will become so irritable Irritable 
that the patient will have to rise frequently in the night to micturate, bladder. 
and the effort will be attended with pain; a small quantity of urine, 
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moreover, will probably also be passed; symptoms affecting the rectum 
will soon appear, and the straining during the act of micturition 
will be associated with tenesmus; these symptpms at times being so 
severe as to necessitate, whenever natural relief is sought, the use 
of the stool instead of the chamber vessel. Prolapsus recti, or piles, 
also frequently complicate the case, while incontinence of grine may 
follow. 

Under these circumstances it is clear that the bladder is never 
emptied, although some small quantity of urine may be passed at each 
act of micturition, The retained urine, undergoing partial decom- 

tion, acts as an irritant, arfd becomes cloudy and ammoniacal, 
iting more or less mucus and phosphates. The urine collecting, 
gives rise to distension of the bladder, which, pressing on the rectum, 


” excites tenesmus and prolapsus, and, interfering with the return of the 
‘venous blood, to piles. As the distension increases the bladder loses its ‘ 
.'. power of contraction, and consequently expands till it overtlows—the 


of urine giving rise to incontinence which is a direct result of 
chronio retention. A physical examination of the abdomen of a patient 
under these circumstances will reveal the distended viscus as a central 
globular swelling, giving a dull sound on percussion. 

During these changes, others no less important are going on at the 
‘eeat of stricture; the urethra behind the stricture dilates—this dilata- 
tion being mechanical and the direct result of the ineffectual efforts of 
the bladder to overcome the obstruction (Fig. 357). As the pressure 
continues, inflammation of the urethra and parts around appears, the 
tissues as they expand become indurated, and after a time, ulcerate. 
A few drops of urine, as a result, then percolate into the cellular tissue 
behind the stricture, and, setting up suppuration, form a urinary 
abscess, which to the finger will appear as a deep-seated perineal 
swelling. When the abscess is slow in its formation, it will be indo- 
lent and painless, but if rapid, very painful; when opened or left to 
natural processes it will almost to a certainty be followed by a perineal 
wrinary fistula. 

If, however, the abscess and the urethral stricture be left unrelieved, 
and the bladder with the abdominal muscles still continue to act 
ineffectually to overcome the urethral obstruction, the urine by being 
forced’ into the dilated urethra behind the stricture and into the 
perineal abscess communicating with it, will sooner or later cause rup- 
ture of the abscess into the cellular tissue of the parts around, and 
as a result give rise to extravasation of urine. 

When the parts thus give way during the efforts of the patient 
to overcome the stricture, or some uncontrollable spasmodic action 
of the bladder and abdominal muscles, a sudden relief from the pre- 
vious agony and a sensation that something has yielded may for a 
time lull the apprehensions of the patient and mislead him into the 
idea that all is well; but the swelling of the perineum, scrotum, penis, 
and supra-pubic region, which must soon follow, with the absence of 
any flow of urine through he natural channel, will reveal to the pro- 
fessional eye the true nature of the accident, and prove that the 
urethra has given way behind the stricture, and that extravasation of 


urina,has taken place. . 
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Instruments for the Detection of a Stricture. 


For the detection of a stricture as well as for its dilatation, metallic Catheters 
catheters, elastic catlMters or filiform bougies may be employed. employed for 
The metallic catheter I prefer is that figured 342-8. The curve ture. 
being shgrt, the end bulbous and a size larger than the shank, this 
form of Catheters is very perfect for mere examination purposes. The 
elastic instruments are upon the French model and are made of the 
same material throughout, a groove in the top answering as a substi- 
tute for the ivory head which is never known to keep its place, and 
when a catheter has to be fastened,into the bladder, the benefit of 
this arrangement is at once proved. These catheters are made very 
small (Fig. 858), even to the half size. . For dilating a stricture they 
_thould always be preferred. 
Unfortunately the sizes of the French and English catheters are 
not alike, the former being much more gradual in their increase. I 
sppend a table of the two scales: 


No. 1 English = No. 7 French. No. 10 English = No, 19 French. 
” 2 ” =n ” ” ” = , 20 ” 

» 3 ” = , 9 rY) ry ry) = 9% 22 ” 

» & ” = , ll » » ae ” = » 23 »” 

» b », =, , 14 s = » BH wy 

» 8 ” = » ” 15 » = ,, 2 ” 
wood ” = , 16 » 16 » = » 28 PY) 

x 3 ” = , 17 ” 17 ” = , 28 ” 

9 ” = , 18 ” 18 ” = , 80 


The filiform bougies are made of the same material as the elastic 
catheter or of catgut or whalebone. I prefer the first and last, as they 
are made very fine and smooth, with or without olive tips; some are 
of the same thickness throughout, whilst others have finer points than 
shafts. They can often be insinuated through a narrow stricture 
when a catheter cannot be introduced, and are consequently of great 
value for dilating purposes. . 
_ As guides into the bladder they are also of equal use, and particularly 
for internal or external urethrotomy. When these small bougies are 
used the urethra should be previously filled with oil. 


Fre. 858. 





During the development*of a stricture, and more particularly when General 
the stricture has become a real cause of obstruction, a patient’s general symptoms. 
condition ,is rarely good, and what are generally known as dyspeptic 
symptoms commonly exist; as a consequences from the digestive organs 
failing to do their duty as in health, the patient often loses flesh, looks 
careworn and ill. As the disease progresses, a constant feeling of chilli- 
ness is very common, and rigors, followed by fever, are not unusual; Rigors. 
these symptoms are at times intermittent, and are often regarded us 
being due to “ague.” When a perineal abscess is forming, they are 
commonly present. a 

When the rigors are uncomplicated with abscess and are still 
frequent, there is good reason to believe that they indicate some 
renal complication ; for it cannot be too strongly impressed uper»the 
Surgeon’s mind, that no stricture can long exist without producing 
secondarily important changes in the bladder and kidneys. 
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fae Results of Stricture. . 
_ When a stricture is neglected, renal disease a jnabeg to follow, and 
of when death takes place as a consequence of stricture, it will be from 
Analysis of Sidney disease if it has not been suddenly brought about by one of the 
cases of complications of stricture, such as retention or extravasatiotiof urine. 
atric Thus, out of 100 deaths from stricture analysed by Dr. Goodhart 


ture, 
Bi Rep.,’ the kidneys were suppurating in 41 ; wasted or inflamed in 18; diseased, 


series ii, | in a less degree or cystic in 7; and healthy in 84, or about one third. 
Varieties of Organic strictures are not, however, all of the same character. 
organic The simple stricture is the nfost usual, and beyond the mechanical 


stricture. = effects of its existence has no special feature. The irritable stricture 
is comparatively rare, and is characterised by excessive sensibility on 
being touched by a catheter, with a disposition to bleed. It is also 
prone to be associated with chilliness and even rigors. The contractile 
stricture may belong to either of the two former groups; its pecu- 
liarity consisting in its tendency to recontract after its dilatation. The 
cicatricial or traumatic stricture has characters of its own, and of 
these, its obstinacy is the most marked. 

It is important to bear these divisions of organic stricture constantly 
in mind, for the successful treatment of a case will often turn upon 
their recognition. 

Examination On making a urethral eramination.—Before a Surgeon can say 
for stricture. with certainty that a stricture exists, a urethral examination is often 
a necessity, and this is an operation in which difficulties are met with 
by the inexperienced; indeed, without some skill and confidence, the 
attempt to pass a full-sized catheter down even a healthy urethra 
constantly fails. 
Mode of To pass a catheter it is usually wise to place the patient in the 
passing recumbent position, with the shoulders slightly raised and the knees 
catheter. = separated ; he should, too, be lying quite straight, with the abdomen 
exposed to the navel, as the linea alba is the best guide as to the line 
of the urethra. A large metallic instrument (No. 7 or 8 being the 
best) should be selected for the examination, and made moderately warm 
by being dipped in warm water or rubbed by the hand, and thoroughly 
well oiled. The operator should stand on the /eft side of the patient, 
and, raising the penis with his left hand, should introduce the end of 
Position of the catheter into its urethral orifice, keeping its point during the intro. 
Surgeon. §§ duction of the first three or four inches well to the lower surface of 
the urethra, in order to avoid the lacune that exist in the roof of the 
passage. The handle of the instrument at this step of the operation 
may be directed over the Jeft thigh of the patient, or, what is prefer- 
able, maintained over the median line of the body in the direction of 
the umbilicus, With the left hand he may then gently draw the penis 
Manipulation UP the instrument, while he allows the catheter by its own weight 
where no _— to slip down the passage, simply directing it with a light hand. When 
stricture. its end has reached the bulbous portion of the urethra the handle of 
the catheter must then be‘yently depressed in the central line of the 
body, and, if no obstruction exists, the bladder will be entered; the 
point of the instrument during this movement being kept well along 
the, woper surface of the urethra. In a healthy urethra, indeed, the 
Surgeon has little more than to guide a metallic instrument into the 
bladder, the weight of the catheter being alone nearly sufficient to allow 
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it to pass down the passage. Half the errors committed in cathe 
terism arise from a non-appreciation of this fact * the desire to pass 
the catheter originatgng efforts that interfere with the entry of the 
instrument into the bladder under proper guidance. 

When a stricture exists the catheter will be arrested in its course; Where 
and, und@r these circumstances, it should be withdrawn an inch or go *tricture 
and passed on again, with the handle slightly altered in direction. If °!**- 
the resistance is still felt the instrument should be withdrawn, and one 
of a smaller size employed, and on this failing to glide by the obstruction 
a yet smaller one should be tried, and so on till the stricture is entered. 

The seat of stricture or strictures, ‘as well as the nature of the con- 
traction, will be made out by this process. If much pain attend the 
examination the Surgeon has employed either too much force or an irri- 
table stricture exists; and if bleeding follows, this latter probability is 
strengthened, particularly if no violence has been employed. Cathe- Avoid force. 
terism, indeed, ought never to be attended with violence, and if gentle 
measures do not succeed, no other should be attempted. 

In passing a catheter, some prefer the patient to be in the erect Catheteram 
position, but I cannot recommend it; there is more chance of inflict- in erect 
ing injury in this position by the patient moving, and the Surgeon has Pon. 
-not so complete a control over his instrument or patient as when he is 
recumbent. When there isa stricture the erect position is certainly 
wrong. The mode known as the ‘tour de maitre” has only to be 
named to be condemned ; though in the hands of a skilled Surgeon it 
may be done with impunity. The plan consists in introducing the 
catheter—the patient standing—with the handle presenting downwards, 
and the convexity of its curve upwards, passing it along the urethra 
down to the bulb, and then, onwards into the bladder, by describing a half 
circle towards the umbilicus, the handle of the instrument, when it has 
reached the median line of the body above, being gradually depressed, 
and the end of the instrument in this turn made to enter the bladder. 


Treatment of Stricture. 


The treatment of stricture must be based on the pathology of the 
disease; and mild means should always be preferred to forcible or 
cutting measures. 

The pathology of stricture is simple, and consists either in the Pathology of 
deposition of inflammatory products in the mucous and submucous *#icture. 
tissue with their subsequent contraction, or in the contraction of a 
cicatrix, the result of an injury. 

The principle of treatment is also simple, for it is, primarily, to Principles of 
dilate the contracted canal, and secondarily, to obtain the absorp- treatment, 
tion or breaking up of the effused inflammatory products. The 
more simple the means by which these ends can be secured the 
better. 

Where the first end has been obtained without the second, temporary 
benefit may have been effected, but no more. Where both ends can be 
gained by simple means the treatment ust be pronounced good. 

In ordinary cases of organic stricture there is little doubt that these 

ends are to be secured by dilatation of the stricture; and that by such 

‘local treatment atone the majority of cases of organic stricturqmay ig le iid 
be successfully overcome. staat 

Now, this treatment by dilatation may be continuous or intermittent. dilatation. 


Modeof . 
carrying out gauged, an elastic conical catheter with a bulbous end is to be taken 
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The former method, is to be preferred, and should be carried out as 
follows; it is the most rapid and effectual the Surgeon has at his 


—_ although it necessitates about a fortnigif&’s rest. 
continuous method.—The size of the stricture having been 


and well oiled, and as large a one as can be passed through Che stric- 
ture introduced. Should the English catheter. be preferred it ought to 
be made soft and flexible by being dipped in warm water or by friction 
with the finger, and used without the stylet. The penis of the recum- 
bent patient must then be raised by the left hand, and drawn forward 
as well as slightly downward, so as to make the urethra as straight as 
possible. The catheter should then be introduced, and passed gently 
down the passage. If obstruction be felt, the catheter may be slightly 
withdrawn, and then pressed forwards. The largest instrument the stric- 
ture will admit without force should be introduced, and having passed 
the stricture and entered the bladder, it is to be fastened in (Fig. 359). 
The end of the catheter up to its eye alone should rest in the bladder. 

The orifice of the catheter may either be plugged with a peg of 
wood, or the end capped by a piece of india-rubber tubing, the free end 
of which should be dropped into a urinal, or tied in a knot to prevent 
escape of urine. 

After twenty-four hours if the catheter moves freely in the stric- 
ture it may be removed and a larger size introduced, the Surgeon 
being careful not to be tempted to introduce one that fits the stricture 
too firmly, On the third and following days, the same practice may be 
followed, and in about ten days a complete dilatation of the stricture 
will probably have been perfected. If the catheter does not move freely 

in the stricture, it must be left a few 
Fie 3859. hours longer. When the presence of 
the instrument in the bladder causes 
irritation, which is not remedied by 
such alkalies as the citrate or tartrate 
of potash with buchu and hyoscyamus, 
it is wise to have the catheter removed 
some few hours before a larger size 
is introduced; thereby giving the 
bladder rest. When it is impossible 
for the patient to maintain rest, a 
Mode of fastening catheter in the Catheter may be passed in the evening, 
bladder. retained all night, and removed in 
the morning. At other times where 
the symptoms are more severe, some slight intermission of the treat- 
ment may be advisable, the passage of the catheter alone being 
practised. After the stricture has been fully dilated, the daily passage 
of an instrument for a few days subsequently is all that is required, 
the interval between the introduction of the catheter being gradually 
lengthened. 

The patient need not always be confined to bed during this treate 
ment; but lie on a sofa or sit quietly in a reclining chair. When 
ei ae however, causes irritation of the bladder, it must be for- 

idéear. 

In severe and neglected strictures this plan is one that ought 
always to be followed when possible, as it is sound in its principle, 
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safe in its practice, and as expeditious as is consistent with the object 
aimed at. . : 

“Theintermittent method” of dilatation is required in less severe cases, 
or where rest cannot be obtained ; and can be carried out by the intro- 
duction of an instrument on one day, and after the lapse of one or two 
more, ity re-introduction, followed immediately by the employment of 
a larger size, and then the next, and the next size larger still, 
till complete dilatation of the stricture has been effected. It is 
the second best plan the Surgeon has at his command, and although 
more tedious than the former, is in the end successful; patients so 
treated, however, require doubtless the more frequent introduction of a 
catheter to maintain the urethra in its dilated condition than others 
treated by the former plan. For this method of treatment metallic 
instruments are better than elastic. 

When a stricture is so contracted that a catheter cannot be passed 
even after very careful manipulation, the attempt should be given up 
and alkalies prescribed. When the urethra is irritable, opium, enforced 
rest, and the hip bath are of use; and after the lapse of a day or more, 
success may follow another attempt. When the stricture is reached 
by the catheter, gentle pressure upon it may be employed; indeed, 
pressure may be kept up for two or three minutes, the parts often 
yielding under its influence and allowing the instrument to pass. If 
this end be obtained, let the Surgeon be satisfied and leave the catheter 
in, whether silver or elastic, for should he remove it, he will in all 
probability fail to pass asecond. If the instrument be silver, an elastic 
one should be substituted when it is removed. 


Intermittent 
dilatation, 


Where 
stricture very 
contracted, 


When a catheter is grasped and “held ” in the urethra, the operator Where 
may be tolerably sure that he has entered the stricture, and when its end catheter 


rasped and 


is movable he may be equally sure that he is in a false passage. When Pid tight, 


the catheter has been held and passed forwards into the bladder, all 
is well, when it slips suddenly into a movable space, the urethra has 
probably been perforated. Under these circumstances, when a false 
passage probably exists, it is wise to give up local treatment for a few 
days to allow the parts to heal. 

A stricture should be dilated up to its fullest extent. 

It is important to bear in mind, that after the full dilatation of 
a stricture, contraction will again take place after a time, if the 
passage be not kept open; but the introduction of a catheter once in 
every two, three, four or more months according to circumstances, is 
generally sufficient to prevent such a result taking place. 

On splitting strictures.—What in modern language is called “ the 
rapid or immediate treatment of stricture” is in reality its rupture or 
splitting—it being in all probability a raré thing for a stricture to be 
suddenly, fully, and rapidly dilated without being lacerated. The plan 
known by this name has certainly a taking title, and in practice, has ap- 
parent advantages which, if supported by experience, would establish its 
claims on the attention of Surgeons. In our day, it is known as that of 
Holt, but Holt’s instruments are mere goodifications of M. Perréve’s 
made in 1847, and the same sort of practice has been adopted by Mr. T. 
Wakley; Dr. Hutton, of Dublin; Maisonneuve, Buchanan, and others. 

Holt describes his instrument “as consisting of two grooved blades, 
fixed in a divided handle, and containing between them a wire @elded 
to their points, and on this wire a tube (which when introduced between 
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a blade corresponds to the natural calibre of the urethra) is quickly 
, and thus ruptures or splits the obstruction.” | 

The stricture having been split, the dilator @hould be rotated to 
separate further the sides of the rent, and then withdrawn; a catheter 
corresponding to the number of the tube being substituted for the 
purpose of removing the urine, This method, however, no mor@effects a 
permanent cure of a stricturethan the plan of dilatation already referred 
to, since every hospital Surgeon has been called upon to treat cases of 
stricture that have been subjected to this plan and then have relapsed. 
Indeed, there is reason to believe, that after “the rapid method” an early 
relapse is more common than affer others, and that the cicatrices of 
these split structures contract faster than the original. Bad, and even 
fatal effects, moreover, are more common after the splitting operation 
than after gradual dilatation. 

The plan of treatment by dilatation I have laid down is safe, and 
rarely followed by a fatal result; but this cannot be said after the 
splitting of the stricture, although facts are wanted to establish the 
proportion of fatal to successful cases, 

To narrow, ring or annular, subpubic or penile strictures, Holt’s 
method is probably well adapted ; but for indurated, ribbon, tunnel or 
complicated strictures, it is dangerous and unsuitable. 

When a stricture is associated with a vesical calculus and it is a 
matter of necessity, to cure the one before lithotomy is employed, the 
immediate method may be used; but it ought to be understood, that a 
greater amount of danger attends its practice than follows the more 
ordinary method. 

The best instrument for this plan of treatment is that made by 
Weiss for Mr. B. W. Richardson, of Dublin. (Fig. 360.) 


Fia. 860. 





Richardson’s dilator. 


Other forms of treatment.—Yet all strictures cannot be treated by 
dilatation, for “ cases occur occasionally which are so exquisitely sensitive 
that the passage of a catheter, however skilfully performed, is followed 
by such severe constitutional and local disturbance as to produce more 
harm than good, and in which it is clear some other method of cure 
must be employed ; whilst there are others which are relieved by means 
of the catheter, and even fully dilated, but which have a tendency to re- 
contract immediately upon the omission of the treatment. In the former 
case the treatment aggravates instead of relieves the symptoms; in the 
latter it must be continued for life to preserve an open passage. Under 
such circumstances some other plan of treatment must be adopted ;” 
and I believe now, as when the above words were written, “the most 
beneficial to be the external dévision of the stricture from the perineum ; 
and it is to the late Professor Syme that we are here especially indebted 
for having so ably-recalled our attention to the treatment of such 
trouhlesome and painful cases” (‘ Guy’s Reports,’ 1838). 

The Surgeon must not, however, in all cases of irritable stricture come 
to the conclusion, that Syme’s operation is required, as it is only in 
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ashi Ha examples that it is needed. For in some, the irritability 
rapidly disappears under the use of the catheter, and in others rest, 
alkalies, and opium hgve a most beneficial influence. If these fail, 
the cutting operation may be performed. 

Recently the laminaria stalks have been employed for dilating stric- Laminaria 
ture, but figr perineal strictures they are dangerous, and are apt to break. tents. 
For strictures at the orifice of the urethra, from the contraction of 
cicatrices they are most valuable, but for all other forms they are ill 
adapted. A laminaria tent swells to at least twice its diameter, and 
may be introduced into the urethra dry and left there, a small shield 
being fixed to one end to prevent its skipping into the passage. 

Caustics are not, at the present day, much employed in the treatment Caustics, 
of stricture; indeed, few use them. The practice in theory is neither 
sound, nor in its results certain, indeed it is probably injurious, since 
it is impossible to apply such a caustic as the potassa fusa to the 
seat of stricture alone, and, when tissues are destroyed by its influence, 
they will subsequently cicatrise and contract, and thus add to the 
mischief. The practice is not one in any way that can be recom- 
mended. 

Otis’s method of treating stricture may be described as a combina- Otis’s 
tion of rupture and urethrotomy. meth 

He asserts it to be applicable to all cases of stricture situated anterior 
to the bulb, and that it is a radical cure in nine cases out of ten. 

The operation is performed by first stretching the stricture to the 
full; second, slightly cutting it by an instrument with a concealed 
blade; and third, at once dilating the urethra to a little more than its 
norma] size. 

After the operation the urethra is to be maintained at its full size 
by the daily passage of metal sounds until the incisions have healed. 


Urethrotomy 


is a comprehensive term, and includes the internal division of a stric- 
ture from the urethra as well as the external through the perineum. 

Internal urethrotomy has now many advocates, and in hard old 
strictures it is preferable to their rupture; for strictures also at the Internal 
orifice of the urethra and within the penis it is a safe and valuable urethrotomy. 
practice. In the hands of some surgeons it has been much practised 
advantageously, and Mr. Lund, of Manchester, has lately advocated it. 

Many instruments have been invented for the purpose, and Stafford’s 
instrument, made in 1827, is well known. Fergusson employed a long 

grooved director, which he passed through the stricture, and a very 
narrow-bladed knife, which can be buried in the groove. Many in- Instruments. 
genious instruments have been invented, bit the best is that which 

divides the strictures from behind forwards on its withdrawal, such as 

that represented in Fig. 361. It is one that I have had made on 

Trélat’s principle, perforated at its end for a guide bougic. In stric- 

tures of the orifice a bistoury may be used. 

After the division of the stricture, it wag a common custom to pass 
a large catheter into the bladder and leave it in, but M. Gouley has 
fairly shown that such a practice is not required. In orificial stric- 
et aa their division, the laminaria tent is the best to use with a 
shield. 

Maisonneuve employed a filiform gum-elastic bougie as a guide 
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through the stricture, as well as a grooved steel director which is 
screwed to the bougie and pushed into the ee when the stricture 
had been divided. 
Fira. 861. Subcutaneous perineal urethrotomy has been practised, 
| but my own experience of it has not been favorable. 

External urethrotomy is a valuable operatéon in se- 
lected cases, and includes three very different measures ; 
one, in which the stricture is divided through the peri- 
neum upon a grooved director passed through the stric- 
ture (external division or Syme’s operation). The second, 
in which the urethfa is opened in front of the stricture 
and a grooved probe passed through it into the bladder 
previous to its division (Wheelhouse’s operation). And 
the third, in which the perineum is laid open without a 
urethral guide—the stricture being impervious—-and to 
this the term perineal section ought to be confined 
(Cock’s operation), 


External 
urethrotumy. 


Perineal 
section. 


Syme’s Syme’s Operation, 


ate: as already stated, is valuable in the highly irritable as 
well as contractile stricture, in cases which Syme des- 
cribed as strictures that “continue to present symptoms 
after being dilated,’ and that “are indomitable by the 
ordinary means of treatment.” It is, moreover, usually 
successful. 

The operation is by no means one of difficulty. A 
grooved straight staff as large as can be passed 
through the stricture is first introduced, the patient 
having been placed upon his back, as if about to be 
cut for stone. The Surgeon should then with perfect 
precision introduce his knife into the centre of the 
perineum, and at one stroke, cut down upon the 
groove situated at the lower border of the staff, and 
using this as his guide, divide the perineal portion of 
the urethra in which the stricture is situated. There are 
but two important points to be observed in this the 
second step of the operation; the first is to be certain 
that the knife occupies the groove of the staff, and secondly 
that the whole of the diseased or strictured portion of 
the urethra is freely divided. Having succeeded in this, 
the essential part of the operation, and after a grooved 
probe or director has been introduced into the bladder 
through the perineal wound, the sound may be removed, 
when either a full-sized elastic catheter can be readily 
introduced through the penis into the bladder and fixed 
in; or Syme’s catheter (Fig. 862) may be introduced 

through the perineal wound for twenty-four hours. 
After. Urethrotome, The patient should then be sent to bed, and a mild 
treatment. ete cua opiate given, such as ten grains of Dover’s powder, if 
"bougie. 8 much general or local vesical irritability exists. The 
catheter may be left in for several days if it fail to cause 
pain, but if the bladder resents its presence it may be removed; indeed 
more extensive experience has led me te think that the presence of a 


Points to be 
attended to. 
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catheter is scarcely required for three or four days after the operation, 
when it should be passed and left in during the healing process. 


4 Fic. 862. 





’ 


Syme’s perineal catheter. 


After the wound has closed, the occasional introduction of a catheter Occasional 
is essential, and I cordially agree with Professor Syme in thinking pias 
‘‘ prudence requires that every patient who has had a stricture divided neil 
should learn to introduce bougies, since by doing so, at intervals ° 
of a week or a fortnight, he will be perfectly secure from future 
trouble.” The division of a stricture no more effects a permanent 
cure than its dilatation or rupture, and occasional dilatation is essen- 
tial to maintain its patency. 


Wheelhouse’s Operation. 


Mr. C. G. Wheelhouse, of Leeds, has introduced an operation for 
impermeable stricture, which I believe deserves attention. He states 
that in his hands and in those of his colleagues it has been most 
successful. 

The instruments required for its performance are as follows: 

“Lithotomy bandages; a special staff, fully grooved through the Operetion 
greater part, but not through the whole, of its extent, the last half described. 
inch of the groove being ‘stopped,’ and terminating in a rounded 
button-like end (Fig. 363) ; an ordinary scalpel; two pairs of straight- 
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recor cay 








Grooved staff, with button-like end. 


bladed forceps, nibbed at the points; ordinary artery forceps and 
ligatures ; sponge; a well-grooved and finely probe-pointed director ; 





e Teale’s probe-gorget. 


Teale’s probe-gorget (Fig. 864) ; a straight probe-pointed bistoury 38 
short silver catheter (No. 10 or 11 gauge), with elastic tube attached. 
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ff The patient is placed in lithotomy position, with the pelvis a little. 
elevated, s0 as to permit the light if fall well upon it, and into the 
‘wound to be made. The staff is to be introdyced with the groove 
looking towards the surface, and brought gently into contact with the 
stricture. It should not be pressed much against the stricture, for fear 
of tearing the tissues of the urethra, and causing it to leave qhe canal, 
which would mar the whole after-proceedings, which depend upon the 
urethra being opened @ quarter of an inch in front of the stricture. 
Whilst an assistant holds the staff in this position, an incision is 
made into the perinwum, extending from opposite the point of 
reflection of the superficial perinmal fascia to the anterior edge of 
the sphincter ani. The tissues of the perineum are to be steadily 
divided until the urethra is reached. This is now to be opened in 
the groove of the staff, not upon its point, so as certainly to secure 
8 quarter of an inch of healthy tube immediately in front of the 
stricture. As soon as the urethra is opened, and the groove in the 
staff fully exposed, the edges of the healthy urethra are to be 
seized on each side by the straight-bladed nibbed forceps, and held 
apart. The staff is then to be gently withdrawn, until the button- 
point appears in the wound. It is then to be turned round, so that the 
groove may look to the pubes, and the button may be hooked into the 
upper angle of the opened urethra, which is then held stretched open 
at three points thus (Fig. 365), and the operator looks into it imme- 
diately in front of the stricture. Whilst thus held open, the probe- 
pointed director is inserted into the urethra; and the operator, if he 
cannot see the opening of the stricture, which is often possible, gene- 


Fig. 365. 





Wheelhouse’s operation of opening urethra. 


@ 
rally succeeds in very quickly finding it, and passes the point onwards 
through the stricture towards the bladder. The stricture is sometimes 
hidden amongst a crop of granulations or warty growths, in the midst 
of Which the probe-point easily finds the true passage. This director 
having been passed on into the bladder (its entrance into which is 
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clearly demonstrated by the freedom of ite movements), ita is 
turned downwards, the whole length of the stricture is carefully and 
deliberately divided qn its under surface, and the passage is thus 
cleared. The director is still held in the same position, and the straight 
probe-pointed bistoury is run along the groove, to insure complete 
division of all bands or other obstructions. These being thorough] 
cleared, the old difficulty of directing the point of a catheter throug 
the divided stricture and onwards into the bladder is to be overcome. 
To effect this, the point of the probe-gorget is introduced into the 
groove in the director, and, guided by it, is passed onwards into the 
bladder, dilating the divided stricture, nnd forming a metallic floor, 
along which the point of the catheter cannot fail to pass securely into 
the bladder. Theentry of the gorget into the latter viscus is signalised 
by an immediate gush of urine along it. 

“The short catheter is now passed from the meatus down into the 
wound; is made to pass once or twice through the divided urethra, 
where it can be seen in the wound, to render certain the fact that no 
obstructing bands have been left undivided; and is then, guided by the 
probe-dilator, passed easily and certainly along the posterior part of the 
urethra into the bladder. 

“The gorget is now withdrawn; the catheter fastened in the 
urethra, and allowed to remain for three or four days; the elastic 
tube conveying the urine away to a vessel under or by the side of 
the bed. 

“After three or four days the catheter is removed, and is then passed 
daily, or every second or third day, according to circumstances, until 
the wound in the perinezum is healed; and, after the parts have become 
consolidated, it requires, of course, to be passed still from time to time 


to prevent recontraction.” 


Perineal Section or Cock’s Operation 
is a more difficult and dangerous operation than Syme’s, and is called Perineal 
for in far more severe cases, that is, when the urethra is impervious *c!ion, wh: 
and no guide to the urethra exists beyond that which the Surgeon’s Gere a 
knowledge of the anatomy of the parts affords. It should also be 
remembered that, as a rule, the normal anatomy has been nearly 
destroyed, for impervious strictures requiring urethrotomy are usually 
chronic, as well as complicated with extravasation, suppuration, or 
urinary fistule. 

The operation I shall describe is that one suggested by Mr. Cock, Cock’s 

and known by his name; “the objects aimed at in the operation can operation. 
be accomplished, while I doubt if those of any other have ever been 
fulfilled. However complicated may be the derangement of the peri- 
neum, and however extensive the obstruction of the urethra, one 
portion of the canal behind the stricture is always healthy and often 
dilated, and is accessible to the knife of the Surgeon. I mean that 
portion of the urethra which emerges from the apex of the prostate, 
& part which is never the subject of stricture, and whose exact ana- 
tomical position may be brought under the recognition of the finger of 
the operator. Thus, when we cannot introduce a catheter by the 
ordinary method, arxl even when we cannot tap the bladder through 
the rectum, it still remains to us to tap the urethra as it emerges from 
the prostate, and thus to effect the desired communication.” 
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156 PERINEAL SECTION. 

- The operation which Mr. Cock has described as “tapping the urethra 
at the apex of the prostate, unassisted by a guide staff,” is performed 
in the following manner, and illustrated in Fige366, I have seen Mr. 
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Mr. Cock’s operation of tapping the urethra at the apex of the prostate, 
or perineal section. 


Cock frequently perform it, have done it myself on many occasions, 
and have no hesitation in strongly recommending it as the opera- 
tion for external urethrotomy without a staff. The only instru- 
ments required are a broad double-edged knife with a very sharp 
point, a large silver probe-pointed director with a handle, and a 
catheter. 

« The patient,” writes Cock, “is to be placed in the usual position for 
lithotomy; and it is of the utmost importance that the body and pelvis 
should be straight, so that the median line may be accurately preserved. 
The left forefinger of the operator is then introduced into the rectum, 
the bearings of the prostate are carefully examined and ascertained, and 
the tip of the finger is lodged on the apex of the gland ; the knife is 
then plunged steadily but boldly into the median line of the perinsum, 
and carried on in a direction towards the tip of the left forefinger, 
which lies in the rectum (Fig. 866). At the same time, by an up- 
ward and downward movement, the vertical incision may be carried 
in the median line to ahy extent that is considered desirable. The 
lower extremity of the wound should come to within half an inch of 
the anus. 

“The knife should never be withdrawn in its progress towards the 
apex of the prostate; but its onward course must be steadily maintained 
until its point can be felt in close proximity to the tip of the left 
forefinger. When the operator has fully assured himself as to the 
relative position of his finger, the apex of the prostate, and the point 
of his knife, the latter is to be advanced with « motion somewhat 
obliquely either to the right or the left, and it can hardly fail to pierce 
the urethra. If in this step of the operation the anterior extremity 
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of the prostate should be somewhat incised, it is a matter of no 
consequence. 

' ©In this operation ivis of the utmost importance that the knife be Description 
not removed from the wound, and that no deviation be made from itg °f Cock’s 
original direction until the object is accomplished. If the knife be salads 
prematurély removed, it will probably, when reinserted, make a fresh 

incision, and complicate the desired result. It will be seen that the 

wound, when complicated, represents a triangle, the base being the 
external vertical incision through the perineum, while the apex, and 
consequently the point of the knife, impinges on the apex of the 
prostate. This shape of the wound facilitates the next step of the 
operation. 

“The knife is now withdrawn, but the left forefinger is still retained 
in the rectum. The probe-pointed director is carried through the 
wound, and guided by the left forefinger, enters the urethra, and is 
passed into the bladder. The finger is now withdrawn from the rec- 
tum, the left hand grasps the director, and along the groove of this 
instrument the catheter is slid until it enters the bladder. 

«The operation is now complete, and it only remains to secure the 
catheter in its place with four pieces of tape, which are fastened toa girth 
round the loins. 

“A direct communication with the bladder has now been obtained, 
and the relief to the patient will be immediate; unless the kidneys 
have become irremediably disorganised, we may confidently anticipate 
a favorable result; and the restoration of the urinary organs will be 
more or less complete, in proportion as the obstructed portion of the 
urethra is more or less amenable to the ordinary judicious treatment of 
stricture. 

“ The catheter may generally be retained in the bladder for a few days, 
and if the state of the urine renders ablution necessary the viscus 
may be frequently washed out. The catheter may then be removed, 
cleansed, and reintroduced. 

“Tf the previous destruction has not been very great, and if the 
case progresses favorably, the swelling of the perineum and scrotum 
gradually subsides, the induration disappears, and the urinary sinuses 
become obliterated. The urethra may then be examined in the ordi- 
nary way, to test its permeability, and one may be agreeably surprised 
to find that the sound or catheter readily passes through the former 
stricture into the bladder; its passage may, if necessary, be faci- 
litated by passing a director through the perineum into the bladder, 
and guiding the catheter along its groove. The urethra, once 
restored to its normal condition and calibre, the artificial opening 
through the perineum soon heals up, and, barring the liability of 
stricture to return if not attended to, the cure may be said to be 
complete. 

“We must not, however, always expect so favorablearesult. Ihave 
operated in several cases where the obstruction of the canal was 
complete, and impermeability permanent.” ° 

“In such cases the patient is condemned to pass his water through Continuation 
the artificial opening in the perineum, unless a new passage should of iy 
be bored to unite’ the upper and lower portions of the patient’s ““°"? oan 
urethra—an operation which I have seldom or never known to be 
successful.” 
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To keep the artificial passage in a permeable state it is generaliy 
to pass @ flexible bougie through the opening odasionally, 

and to retain it in eitd for afew hours. The patient very soon learns 

to do this for himeelf. 

“I have now under my frequent observation two men, on one of 
whom I operated twenty-five years ago, on the other twenty ; and both 
are thankful for their condition: 

“T have not found this operation, with its result, in a permanent 
factitious urethra, at all interferes with the sexual function, although 
it is, of course, a complete bar to procreation.” 

I have described fully this admirable operation in the words of its 
originator, and believe it to be the only form of perineal section that 
ought to be performed in an impervious urethra. It is not suffi- 
ciently known. In exceptional cases the Surgeon may examine the 
urethra itself with the view to find a passage through it; and for this 
purpose use as a guide to its distal end a grooved staff introduced 
through the penis down to the obstruction; the two sides of the 
urethra being held well apart by forceps, or as suggested by Avery a 
loop of silk introduced through each edge of the divided urethra. Ifthe 
Surgeon be fortunate enough to slip a fine grooved director through, 
the stricture will be readily divided. Under these circumstances a 
catheter should be passed through the penis into the bladder, and the 
one which had been introduced through the perineum withdrawn. I 
need hardly say, however, that it is very rare for the Surgeon to be 
able to trace the urethral passage through the stricture. 


Complications of Stricture. 


I have thus far dwelt upon permeable and impermeable organic 
stricture and its treatment, but have made only passing reference to its 
complications. I propose now to consider these points more fully, in- 
cluding perineal abscess, extravasation of urine, and perineal fistula, 
all of which are the direct results of stricture, and of local or diffused 
urinary extravasation. 

Extravasation of urine is a complication which will almost neces- 
sarily follow a neglected stricture, and the pathological process by which 
it is produced has been already described. It is one of the means 
which nature adopts to find an outlet for urine when the natural pas- 
sage has become so confracted as to forbid its flow. It is a com- 
plication of great danger, and requires in its treatment great 
decision on the part of the Surgeon; the effect of retained and 
often putrid urine upon any tissue of the body, being generally 
followed by sloughing. The early detection, therefore, of the 
beginning of an extravasation is important, and requires a few re- 
marks. ‘ 

' Perineal abscess.—If a patient, the subject of a stricture, appears 
before a Surgeon suffering from more or less severe febrile symptoms, @ 
parched skin, dry tongue, and a rapid irritable pulsd, with or without an 
occasional rigor, a careful examination should be made of the perinssum 
and the parts around, and whether there exist any local symptoms 
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stent to evened ton ofthe tient or not, a 

viroumecribed ‘and almost solid mass will probably be discovered 
in the region of thé bulb, which on firm pressure Til be : 
The patient will frequently state that this has existed for some 

weeks and cannot be the aia of all his symptoms. The Su 

however, "must not be misled, since this circumscribed mass is in 
effect a urinary abscess, the result of a local and limited extravasation, 
and the symptoms will only disappear when its contents have been 
evacuated. 

TREATMENT.—If the urethra be exgmined, the stricture will almost Treatment. 
to a certainty be found much contracted, and the stream of urine 
very small. Some discharge from the urethra may perhaps be ob- 
served, a little of the pus contained within the abscess behind the 
stricture making its way by the natural passage. If an instrument 
be made to pass the stricture, it may then only enter the dilated, 
ulcerated, and suppurating cavity of the abscess situated behind, and 
it will be a matter of difficulty to find the vesical end of the urethra, 
and, as a consequence, the instrument will be passed onwards into the 
bladder in only exceptional cases. 

The abscess itself must be opened and its contents evacuated ; Abscess tobe 
for if not, it will to a certainty increase, and being bound down by laid open. 
the perineal fascia, pass backwards and spread mischief around the 
neck of the bladder, and, in the cellular tissue of the pelvis, to the 
serious injury of the sufferer. 

At the same time the treatment of the stricture is to be remem- Stricture to 
bered, as no treatment can be regarded as scientific if it be not directed ,* re ae 
to remedy the stricture, which is the cause of the abscess. 

I am well aware some Surgeons are satistied to open the abscess in the 
perineum, and leave the stricture to be subsequently treated by dilata- 
tion or other means ; but such a measure is temporising, and the soundest 
and most correct practice is to open the abscess, and at the same time 
to divide the stricture. This is readily done by passing a grooved staff Division of 
through the urethra into the abscess, if not into the bladder, and *icture. 
freely dividing all the tissues by a scalpel introduced through the 
perineum. If the orifice of the vesical end of the urethra can be 
detected with a probe, a large catheter may be passed and left 
in, but this point is not of any importance, as by the operation 
the Surgeon is certain that the stricture has been divided, all pus 
freely evacuated, the possibility of further extravasation taking place 
prevented, and a free outlet for the urine at the same time been 
obtained. 

By adopting this practice much time isesaved, the stricture being 
treated and probably cured by the same means that are absolutely 
essential for the treatment of the complication. 

When, however, perineal abscesses occur unconnected with stricture, 
they should be opened early to prevent their breaking into the urethra 
and degenerating into urinary fistula. External urethrotomy under 
these circumstances is not required. 

Extravasation of urine.—The complication of extravasation of urine Extravasa- 
does not always appear as a local and confined extravasation or as uri- #on of unne, 
nary abscess. It not rarely shows itself as an extravasation of a severer 
nature; as one more sudden and marked in its symptoms and more 
fatal in its effects, requiring also at the hands of the Surgeon active 


Symptoms. 


Loral 
conditions. 


Treatment. 


Objects to 
keep in 
mind. 


Free 
incisions. 
Catheterism. 


Perineal 
10¢€1810n, 


Urin 
duels 


When 
simple. 


160 BTRICTURE OF THE URETHEA. 


and energetic treatment. It occurs as the result of a sudden rupture of 
the urethra from internal injury or giving way of the walls of an 
abscess communicating with it, the rupture @king place suddenly 
during some effort of a patient, the subject of a narrow and contracted 
stricture to relieve his distended and overcharged bladder. | 

The symptoms by which the complication is manifeste® are very 
marked. The patient will probably relate that during some sudden 
expulsive effort to pass his urine, he felt something give way, and that 
this sensation was attended with relief to the symptoms caused by the 
retention of urine. He will soon discover, however, that the relief 
which he experienced was not the result of a flow of urine from the 
natural passage; and from the rapid enlargement of the perineum, 
scrotum, and penis, will be convinced that something wrong has taken 
place. This swelling will be attended by a burning pain in the parts thus 
gradually enlarging, and will be increased at cach effort made to relieve 
the distended bladder. The absence of pain on the first onset of the ex- 
travasation may delude the patient into a false idea of relief and safety. 
The Surgeon, if now called to see the patient, will find him labouring 
under retention of urine, with the perinzum, penis, and scrotum more 
or less swollen, and oedematous from urinary infiltration; the extra- 
vasated fluid, perhaps, having made or making its way upwards over 
the abdominal parietes even to the thorax. If the symptoms have 
existed long, a peculiar inflammation and gangrene of the integuments 
will made its appearance, and all the constitutional symptoms described 
as typhoid will certainly be present. 

Under these circumstances the Surgeon, in his treatment, has three 
objects to keep in mind. 

First, to free the tissues, already infiltrated, of their extravasated 
urine, and thus prevent their total destruction. 

Second, to secure a free and ready outlet for the urine from the 
bladder, and thus relieve the retention and prevent an extension of 
the mischief. 

Third, which is no less important, to cure the stricture, and thereby 
remove the cause on which the complication originally depended. 

The first object is to be secured hy free incisions made through the 
integument into the infiltrated cellular tissue; the second may perhaps 
be fortunately secured by the passage of a catheter, but this success 
is exceptional, and in the majority of cases the second and third 
indications are carried out either by the external division of the stric- 
ture, or by the perineal section as just described. A small grooved staff 
may be passed in by far the majority of cases, the employment of 
some force being perfectly justifiable to make it pass through the stric- 
tured portion. 

Urinary fistula.—These may be the result of a urinary abscess 
bursting in the perineum or scrotum, or the consequence of a more 
diffused urinary extravasation, the fistule, under these latter cir- 
cumstances, appearing in the perineum, scrotum, groin, thighs, 
pubes, or nates (Fig. 367). They are generally the direct consequence 
of some urethral obstruction. Occasionally, however, they follow an 
accidental wound in the perin#um or urethra, or some such operation 

ithotomy. . 

When the fistule: are simple tracts communicating with a urethra 
behind a stricture, and the tissues through which they pass are healthy, 
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they need not be regarded with any anxiety, as, in all possibility, they 
will rapidly heal so soon as the urine flows readily the natural way after 
the dilatation of the @ricture. 

When, however, the fistula pass through indurated and diseased When 
tissues and are associated with a contracted if not impermeable urethra, complicated. 
or are th® result of some urinary extravasation and sloughing of the 


Fra. 867, 





Urinary fistulee, the result of stricture, 


parts, the same success is not always secured. It is true that in a large 

number of cases when the stricture is dilated and cured, the fistule will 

close, but in exceptional cases they refuse to heal, and require the Treatment. 
local stimulation of some such escharotic as the nitrate of silver, liquor 
ammoniz, tincture of cantharides, the galvanic or actual cautery, to 
stimulate the indolent passage and assist its contraction. 

It should be remembered, however, that in all these cases it is the 
entrance of the urine into the fistula which prevents their contrac- 
tion and closure, and that any means by which such an occurrence can 
be prevented will be followed by recovery. To allow the patient to 
pass his urine is most injurious, and to pass a plugged catheter into 
the urethra and leave it in will not suffice, as daily experience proves 
that urine soon flows by the side of the catheter and enters the fistula. 

The best plan is, to have a catheter passed whenever the bladder Use of 
requires to be emptied; and if the Surgeon has dilated the stricture catheter. 
to its full size, and instructed the patient, to pass an elastic cathe- 

ter into the bladder, there are very few instances of urinary fistula 

that require further treatment. Where this practice cannot be fol- 

lowed, the introduction of a soft catheter into the bladder, with its end 

open to allow the urine to flow away as secreted, is to be advised. 

When difficulty is experienced in dilating the stricture, Syme’s 
operation may be performed, the Surgeoi? when he can, laying open 
the fistula at the same time. 

The urinary fistula following lithotomy is best dealt with by the Fistula after 
galvanic cautery andcatheterism. In these cases, however, the Surgeon lithotomy. 
should always investigate the case sufficiently to assure himself of the 
absence of a second stone, or of a foreign body within the wound, for 
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E-have known in ohe case a sponge, that hed heen applied to arrest 
bleeding, left in the wound and prevent repair. In another, a second 
calculus was overlooked, and prevented recovefy; the fistula healed 
when the stone had been expelled by natural efforts through the fistulous 
perineal opening. I have likewise seen two cases where some calculous 
formations took place in the wound and thus kept it open. 7 

Urinary fistula the result of an abscess communicating with the 
rectum will generally heal as soon as the urine is prevented from en- 
tering the passage. The use of the catheter will sometimes effect this ; 
at others, position will suffice. Sir H. Thompson gives a case in which 
recovery followed the practice of micturating in the prone position 
for a month. But any means that for a time prevents the passage of 
urine into the fistula will probably suffice to allow of its contraction. 
When this does not succeed, the passage may be stimulated by the gal- 
vanic or other cautery, and, in exceptional cases, a plastic operation may 
be called for. 

The urinary fistule associated with loss of tissue, whether in the 
penis, scrotum, or perinaum, require the greatest amount of ingenuity - 
in the Surgeon, as, besides the constriction of the normal channel, 
some plastic operation is often necessary. 


On Cicatricial or Traumatic Stricture. 


The difference in the cause, the permanency in the nature of a so- 
called traumatic stricture, and the difficulties in the treatment, have 
led me to separate the cases thus denominated from that larger class 
which we have been just considering, the result of local inflammations ; 
and from my notes of forty-three consecutive examples of this kind, in 
all of which a distinct history could be obtained of some definite 
accident affecting the perineum, the blow or fall was immediately fol- 
lowed by hemorrhage from the urethra, with or without other symptoms, 
and, at a later date, by difficulty in micturition. 

As a rule, these accidents take place in boyhood or in young adult 
life, though no age is free from the dangers of such an injury, and the 
kick of a man or horse on the perineum, a fall upon a pointed instru- 
ment, or across a bar, beam, or rail; an injury from a saddle when 
riding, a blow from a rope, and sloughing of the perineum after a 
violent contusion, are the principal causes to which the stricture has 
been assigned in the cases before me. In one and all there was clear 
evidence, at the time ofthe injury, that the urethra was more or less 
involved, as hematuria in almost every case immediately followed, while 
difficulty in micturition appeared subsequently at variable intervals. 
In some few cases, several years had passed away before the attention 
of the patient was called to the smallness of his stream of urine, when 
some sudden attack of retention was the first symptom which attracted 
notice; but, in the majority of cases, the difficulty of micturition 
appeared rapidly after the receipt of the primary injury, and went on 
slowly but surely to increase. 

The pathology of these cases is not difficult to understand. The 
urethra, by the injury, is either partially or wholly ruptured, the wound 
being irregularly transverse; union takes place, and subsequently con- 
traction of the cicatricial tissue, with a narrowing of the urethra and the 
formation of a traumatic stricture follow. It is this pathological fact: 
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which enables us to explain the obstinacy of the symptoms and the 
difficulty in the treatment. . 

Complications —Trdimatic stricture is as liable as any other organic Complica- 
stricture to be followed by the complications: these complications tions. 
being the result of the obstruction to the urethra, in whatever 
way that obstruction may primarily have been caused. Among my 
forty-three examples of traumatic stricture, twenty-seven were ad- 
mitted simply on account of their contracted stream and difficulty in 
micturition; in eight, retention of urine was the immediate cause; in 
three, extravasation of urine; and in five, urinary fistula complicated 
the cases. 

TREATMENT.—There are no cases of complicated or non-complicated Treatment, 

organic stricture more obstinate in their treatment than the trau- 
matic, and the nature of the obstruction being cicatricial is quite 
sufficient to account for this fact, since it is well known that all 
cicatrices have a constant and almost perpetual tendency to contract, 
A traumatic stricture, the result of a contracting cicatrix, is conse- 
quently in its nature essentially « contractile stricture, and its treat- 
ment is, therefore, very troublesome. When treated by dilatation, 
it will re-contract, and even if treated by perineal section or external 
division, it is far more likely to return than any form of inflammatory 
stricture. 

All forms of treatment are consequently uncertain and unsatisfactory. its obstinacy 
If dilatation of the urethra is once secured, the introduction of a cathe- 
ter at short intervals is most essential, or otherwise the canal is certain 
to re-contract ; and if it is doubtful whether any case of simple inflam- 
matory stricture is ever really cured it may unquestionably be asserted 
that a traumatic stricture will exist for life, and that it will require 
constant and repeated treatment to preserve even a moderate patency 
of the narrowed passage. The principles of treatment in both 
varieties, however, are the same, ulthough the practice may not be so 
successful. 

If the urethra be permeable, the treatment by dilatation should be Dilatation, 
primarily employed, and persevered in for some time if success is to be 
secured. If the stricture is so narrow and indurated as to resist dila- 
tation, and a grooved staff can be passed through, the operation of 
external division is the soundest practice, and gives the surest hopes of 
immediate and future benefit. 

If the stricture be impermeable, and from its narrowness require Perineal 
immediate treatment; or should its complications, either of extra- 5e¢HoD. 
vasation or urinary fistula, demand attention, the perineal section 
must be carried out in the same manner eas in the cases previously 
referred to. 

If extravasation of urine be present as a secondary result of this 
traumatic stricture, the same principles and practice which have been 
advocated in the treatment of simple organic stricture are equally 
applicable ; as are also the recommendations which have been made tor 
the treatment of perineal fistula. . 

In cicatricial stricture, where the urethra has so contracted as to 
render the passage of a catheter impracticable, the establishment of a 
permanent perineal fistula is sometimes demanded. ° 

The permanent success, however, of the practice in these traumatic 
cases is not nearly so great as in the inflammatory, although the 
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practice in both is really the same. It is hardly necessary to illustrate 
these facts, as the experience of all Surgeons wil} bear them out. 

To show the greater severity of these cases and the difficulties of 
their treatment by dilatation, it may be stated that out of the forty- 
three examples of traumatic stricture which have been bye candi in 
six, or 14 per cent. of the whole number, the operation of perineal 
section or of external division wus absolutely required; whereas, 
amongst the cases of simple organic stricture, only 6 per cent. re- 
quired such operative interference—the simple treatment by dilatation 
auswering every other purpose. « 


The causes of Death from Stricture. 


There are few local diseases which, if neglected, have a more fatal 
tendency than urethral stricture; and there are none in which the 
progress towards evil.can be so accurately and clearly traced, from the 
portion of the urethra situated behind the stricture which primarily 
experiences the evil influence of the obstruction, to the bladder which 
becomes secondarily involved, and last, but not least, to the ureters and 
kidneys. The importance of the kidneys in the animal economy as 
excretory organs receives thus a fresh demonstration from the fatal 
effects of discase in their structure. 

To assert that renal discase is the sole cause of death from stricture 
would not, perhaps, be strictly true; nevertheless, it is the principal 
one, and if these glands are not involved, stricture and its complica- 
tions are not fatal. 

Simple uncomplicated stricture is not a fatal diseasc, few cases ters 
minating in death. 

Stricture and retention of urine is a more serious combination, and 
stricture with extravasation of urine is still more fatal. 

It would thus appear that it is only when stricture has existed for a 
lengthened period and become complicated, that its fatal influence 
becomes apparent—the increase in the mortality of the cases increasing 
with the severity of the complication. 

The duration of the stricture has necessarily a serious influence in 
producing a fatal result ; the longer the obstruction exists, the greater 
the probability, if not certainty, of the production of renal affection. 

In 26 fatal cases, the notes of which are before me, the average 
duration of the stricture was seventeen years; in 5, symptoms had 
existed under ten years, and in 10, for upwards of twenty years. 

When stricture, therefore, has existed for a long period, and more 
particularly when it has been neglected, it may be inferred with cer- 
tainty that some disease of the kidneys has been produced, and that 
the slightest injury or accession of mischief is likely to terminate in 
death ; for every subject of renal disease stands, as it were, continu- 
ally on the edge of a precipice over which the slightest adverse wind 
may send him, and the fatal results of many operation cases, whether 
upon the urinary organs pr other parts, are to be thus explained; 
for no subject of renal disease is able to resist the slightest tax upon 
his powers, and his vital energy sinks irrecoverably upon the receipt of 
the most trifling injury. : A 

By way of summary of the treatment of stricture the following 
conclusions may be drawn: 

1, At least ninety-five out of every hundred cases of stricture are 
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readily and safely dilated by means of catheters, and every stricture 
might be so treated if recognised before any complications appeared. 

2. Of permeable stFictures, it is only in the obstinately irritable and 
contractile forms that any other treatment is called for; and in 
these, external division, by the plan recommended by Syme, is 
probably the best operation; though rapid dilatation, splitting, or 
internal division of the stricture, may be justifiable under exceptional 
conditions. 

3. Strictures complicated with urinary abscess or extravasation, in 
which perineal incisions are called for, should be treated by external 
division or Syme’s operation, when a staff can be passed through the 
stricture; and by perineal section, Wheelhouse’s or Cock’s operation, 
when no such guide can be employed. 

4. In strictures complicated with urinary fistula, the stricture itself 
should be treated, since the fistulw usually close as soon as the urethra 
has been fully dilated. When this result does not take place, it is 
essential that all urine he prevented passing into the fistule, and the 
best means to ensure this is, by the passage of the catheter whenever 
relief is required. 

5. The external division of the stricture is an excellent operation in 
obstinate cases of permeable, contractile, and irritable strictures ; in 
all cases of extravasation of urine in which perineal incisions are 
called for, and also, in long indurated strictures complicated with 
urinary fistula. 

6. Perineal section, Wheelhouse’s or Cock’s operation is good in all 
cases of imnpermeable stricture or obliterated urethra, complicated or 
not with urinary abscess or fistula, in which a free outlet for the escape 
of urine is essential. 

‘7. Internal urethrotomy, except in penile or in the obstinately 
irritable or contractile strictures, is not often required, and the treat- 
ment by caustics is dangerous. 

8. Cicatricial strictures should be treated as others; but they 
are far more obstinate, and require more frequently external ure- 
throtomy. 


On Ruptured Urethra. 


The secondary effects of an injury to, or a rupture of, the urethra gupture of 
have already been considered under the heading of traumatic stricture ; urethra. 
and it has been shown that, in at least 6°65 per cent. of the cases of 
organic stricture, an injury was the assigned cause. It has also 
been shown that the worst and most intractable cases of stricture, 
as well as the majority of examples of ebliterated urethra, are of 
this kind. 

I propose now to consider the subject of ruptured or injured urethra Yode of 
with its immediate effects and treatment. In the majority of in- occurrence 
stances the injury is caused by some direct violence applied to the 
perineum, such as a fall against a post, plank, fence, or chair, a 
blow or kick on the perineum. In not 4 few instances, the injury 
has been produced by the passage of a cart wheel across the pelvis, 
although it may be somewhat difficult ¢o understand how such a result 
can be produced by this cause, unless some fracture of the pabic 
portion of the pelvis coexists; but explain it how we may, in practice 
we meet with cases of ruptured urethra following the passage of s 
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wheel across the pelvis, and unconnected with any other distinct 
evidence of fracture. \ 

Symptoms.—The characteristic symptom of a rupture or laceration 
of the urethra is the passage of blood from the penis unconnected with 
micturition. The blood appears usually as an immediate res lt of the 
injury, and may be little or profuse in quantity; it seldom endangers 
life, and, as a rule, subsides without treatment. If the injury has been 
but a superficial tear in the mucous membrane, it is just possible that 
this is the only symptom by which the laceration can be recognised ; 
and if some time has elapsed betwen its receipt and the calls of nature 
to relieve the bladder, micturition may be completed with little or no 
difficulty, and convalescence re-established. 

It is not often, however, that the subject of a lacerated or ruptured 
urethra escapes so easily, for in the majority of cases, retention or 
extravasation of urine is the result, and for the relief of this the advice 
of the Surgeon is generally at once sought. 

Treatment.—When called to attend a patient who has been the sub- 
ject of an injury to the urethra suffering from simple retention, the 
first object of the Surgeon is to attempt the passage of a catheter; and, 
if the urethra be not completely torn away and there is not much blood 
locally effused, there is a strong probability that he will succeed. 
A gum elastic instrument, with a strong stylet, should be employed. 
Having accomplished this, the instrument should be fastened in, and 
the urine allowed to flow away as secreted, being conducted at once by 
means of a tube into a vessel placed close at hand ; for, if the catheter 
be plugged, urine is sure to find its way by its side into the perineum. 
If the attempt at catheterism fail, some other means must be em- 
ployed to provide an outlet for the urine, otherwise extravasation, 
with all its danger, will necessarily follow. Under these circum- 
stances an incision into the perineum on a grooved staff passed down to 
the seat of laceration in the perineum is unquestionably the soundest 
practice to adopt; as by this means the extravasated blood and urine 
find a ready outlet, and the bladder, when it contracts, a vent for its 
contents—the danger of extravasation of urine being thus prevented. 

When the perineum has been laid open, and the two ends of the 
divided urethra can be made out, they may be brought together by a 
suture; and if the orifice of the vesical end of the ruptured urethra 
can be found witha grooved probe, a catheter should be passed, the 
instrument having been first introduced through the penis, and subse- 
quently guided upon the grooved probe into the bladder. If difficulty 
is experienced in finding the orifice, there need be no alarm, as it is 
quite clear that the urine will readily find its way externally through 
the artificial wound; nevertheless, an early attempt to pass the 
catheter should certainly be made, as it is most important that the con- 
tinuity of the urethra should be restored as early as possible, 

When a catheter has been introduced it must be left, since the 
patency of the canal should be maintained during the whole pe- 
riod of its repair, and its subsequent contraction in a measure 
neutralised. 

The frequent passage of an instrument after the repair has taken 
place is an important point to be observed, this practice being the 
best guarantee that a cicatricial stricture cannot ensue. In the case 
of a man I treated seventeen years before for retention following a 
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ruptured urethra by a perineal incision there has not since been any 
difficulty in aL 
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RETENTION OF URINE. 


When % patient is unable to pass his urine he is said to be the sub- Retention of 
ject of retention, which may be due to the presence of organic or cica- urine. 
tricial stricture, spasm of the urethra, urethral obstruction from Causes. 
inflammation of the urethra or prostate, urethral calculus, and many 
other local and general causes. Amongst the latter must be placed 
brain disease; and my friend Dr. Hess, of Finsbury Square, told me, 
in 1879, of the case of a gentleman who had a bladder so dilated that 
it reached up to the ensiform cartilage, and led the medical man in 
attendance to believe that ascites existed. There was, at the same time, 
very marked anasarca of the lower extremities up to the groins, All 
these symptoms, however, disappeared when ten pints of urine were 
drawn off. I have already stated, that retention existed in 129 out of 
608 cases of organic stricture admitted into Guy’s during seven years; Statistics, 
and in 8 out of 43 cases of traumatic stricture. It was also present in 
80 other cases, the result of varied general and local causes unassociated 
with stricture. 

Spasmodic stricture was the assigned cause in half, i.e. it was 
found in subjects in whom no permanent narrowing of the canal 
existed. In almost all, excess of drinking, with or without exposure to 
wet and cold, were the exciting causes, and no complication aggravated 
the cases, One was in a boy, xt. 10, who paid the penalty of a drink- 
ing bout by suffering the pain of a retention. Catheterism relieved 
him. In all these forty cases spasin of the muscles of the urethra was 
the assigned cause. 

Retention in a child is generally from stone impacted in the 
urethra ; in an adult, from stricture ; and in an old man, from prostatic 
disease, 


Spasmodic Stricture as a cause of Retention. 


The existence of a true spasmodic stricture is no longer a subject of Spasmodic 
doubt. That the seat of the stricture is the membranous portion of the #zicture. 
urethra, which is encircled by muscles, is also now generally acknow- 
ledged ; and that the usual exciting causes are exposure to wet or cold, Causes. 
and excess in drinking, many cases before meclearly prove. Anything, 
however, which can induce an altered or acid state of the urine is likely 
to be followed by this complication, gouty and rheumatic patients being 
particularly liable to such attacks. The treatment of such cases is not Treatment, 
difficult; the simple passage of a large metallic catheter being the most 
expeditious and certain practice. The instrument should be well warmed 
and freely oiled, and then passed slowly, so as not to excite alarm or 
increase the spasm of the muscles, In skilful hands its introduction 
is not an operation of difficulty. If, however, the operator be foiled 
in his endeavours, he must be cautious mot to employ force, which 
is never required, and never justifiable. An anesthetic should then cpioroform, 
be administered, and with a patient fully under its influence all 
obstruction ceasés, while the instrument will pass into the bladder. 

If there be an objection to the use of the anmsthetic, the old remedy | 
of a hot bath cannot be too highly extolled; few patients suffering Bath. 
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from simple retention failing to micturate when thus immersed ; by the 

bath the introduction of a catheter is likewise much facilitated. 

Opiate. Juli opiate is also an invaluable remedy, relieving the involuntary con- 

traction of the bladder, which is so painful in cases of retention, and thus 

removing one of the most constant causes of spasmodic strictyre. The 

’ value of opium in these cases, according to some, cannot be upheld too 

strongly ; indeed they assert that there is no case of retention of urine 

which will not yield to its benign influence, allowing either a natural 

relief, or the introduction of a catheter. The inhalation of an anms- 

thetic I believe to be a preferablecremedy, its action being more rapid 

and certain. If failure follow the application of these, other measures 

must be adopted; and without doubt the simplest, safest, and most ex- 

peditious practice is puncturing the bladder. I prefer to do this through 

the rectum ; others above the pubes. In a simple spasmodic stricture, 
however, such a necessity can scarcely arise. 


Inflammatory Stricture as a cause of Retention. 
It has been already shown, that in spasmodic stricture, exposure to 


Inflamma- 
st — wet or cold, and an altered condition of the urine, produced either from 
memre. excess of drinking, gout, or rheumatism, are the chief exciting causes 

Causes. of an attack of retention; and if this be true there can be no diffi- 
culty in understanding that a like result may be brought about, and 
is more liable to be experienced, if the urethra itself should be the seat 
of an inflammatory action. Retention of urine occasionally comes before 
our notice as a result and concomitant of gonorrhea. The causes of 
the retention are evidently compound, viz. spasmodic stricture added to 
the mechanical obstruction produced by the oedema of an acute inflam- 
mation combining to produce the result. 

Treatment. The treatment required to afford relief must be based upon the 


appreciation of these two conditions which have combined to cause the 
effect. ‘The retention is in a measure mechanical, and must be met 
by mechanical treatment; but it is also functional, and, as a conse- 
quence, must be so considered. 

The symptoms being urgent, time is, therefore, a great object ; and 
if called to a case, there are few Surgeons who would not at once attempt 
to pass a catheter. Let the Surgeon choose an instrument of medium 
Catheterism, size, No. 4 or 5 being the best, taking care that it be well warmed and 

oiled, and then with gentleness and yet with firmness the obstruction 
may be overcome; arte non vi must be the guide to action, as force 
is to be condemned as much in these cases as it was in the preceding. 
Opiates. If these means fail, a hot bath and a full opiate are the soundest 
remedies. They relieve the local turgescence of the passage, and also 
the obstruction, and with it the associated spasm. In some instances 
the introduction of a piece of ice into the rectum serves a like pur- 
pose. The use of an anesthetic in these cases cannot be recommended, 
as it merely relieves the spasm but does not alter the condition upon 
which the spasm depends, viz. the inflammation. When these means 
fail, which is not commonly the case, some operative measure may be 
required, which will be dwelt upon in another page. : 
Retention Retention of urine following a blow in the perinaum.—Under this 
from blow in headfng it is not my intention to allude to cases of ruptured urethra, 
perineum. as this condition has already been considered. But cases of retention 
occasionally come under notice which follow a simple contusion in the 
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perinanm. I possess three such records—two in children aged three 
and seven respectively, and one in anadult aged twenty-nine. In none 
‘of these cases cout hemorrhage or other symptom of ruptured 
urethra be made out. The retention followed the contusion, and 
was causag by some spasmodic condition of the passage excited by the 
injury. In all the cases, the simple passage of a catheter was the 
only treatment, and, with the relief of the symptoms, convalescence 
followed. 

Retention of urine from the pressure of an abscess in the perineum Retention 
must be mentioned, as cases of retention from such a cause occasionally from 
come under notice, while abscess about the rectum is not unfrequently [renee et 
eee with such a difficulty. It should be treated by opening the 
abscess, 

Paralysis of the bladder from any cause situated either in the Retention 
organ itself or associated with spinal disease, is a common cause of Le ‘sof 
retention, and the same complication may be found in fever or Gladdee. 
other constitutional condition in which the vital powers of the patient 
have been much reduced, and the nervous system has, as a consequence, 
become unable to answer to its accustomed stimulus. Retention of 
urine is also met with as a symptom of peritonitis, local or general, 
or as a result of some other abdominal disease. It is well for the 
Surgeon to remember, that this complication may be produced by the 
causes enumerated. 

It is not to treat retention of urine, however, that the Surgeon is Incontinence 
usually called to such cases, but for the incontinence of retention, the of urine 
incontinence being merely the overflow of an already overdistended and osen present: 
engorged bladder. The symptom of incontinence is a very positive 
one, and should never mislead any practitioner. It is almost always a 
concomitant and result of retention, and at any rate should be so 
regarded until the Surgeon has convinced himself, by a careful exami- ; 
nation, that the bladder is not distended. 


Retention of Urine as a symptom of Enlarged Prostate, and in the Aged. 

It has been a common opinion, held by all Surgeons for many Retention 
generations, that an enlarged prostate is a very general condition of a a 
old age, and retention of urine, as a consequence and symptom of this aroatates 
affection is of frequent occurrence. The investigations of recen 
pathologists have shown, however, that such an opinion is by no means 
correct; for although an enlargement of the prostate, either as an 
hypertrophy, or from the development of independent prostatic 
glandular tumours, may take place, and when it does, it is most com- 
monly met with in old people, yet such a condition is by no means to be 
considered as a necessary senile change. 

When retention of urine takes place in old people in whom no stric- Treatment. 
ture exists, it is too frequently ascribed to this chronic enlargement of 
the prostate, and as it is really a rare thing to find such a condition in 
the bodies of those that die, it is fair to beljeve, that this retention is 
due to other causes, such as atony of the bladder, which may be re- 
lieved by the introduction of a large catheter. This operation should 
always be undertaken with great care, as an injury to the prostate or 
bladder in old people is of considerable consequence. An elastic m- 
atrument with a full curve, in the hands of those who are not in the 
constant habit of using instruments is to be preferred, and this may 
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be passed slowly down to the neck of the bladder. It is at this point 
that the difficulty in its introduction is always Sapient but if the 
index-finger of the left hand be introduced into the rectum and the 
end of the instrument tilted upwards by the slightest pressure with the 
right hand, the catheter, as a rule, will be readily passed opward, and. 
relief will besecured. The patient’s pelvis should always be well raised 
before the catheter is used. 

Retention of urine may also be produced by an abscess situated 
in the prostate gland, and the retention is only relieved when the 
abscess is opened, This treatment, therefore, is that which should 
be followed. 


Retention of Urine as a result of an Elongated and Adherent Prepuce. 


It is a somewhat inexplicable fact that surgical writers have, with 
rare exceptions, omitted to notice that an elongated prepuce and 
adhesion of the glans penis to its mucous membrane covering, is capable 
of producing retention of urine with every symptom of vesical irrita- 
tion; yet few Surgeons can have had much experience at any hospital 
or dispensary, particularly in out-patient practice, without seeing 
many such examples. I could quote cases in which an adherent prepuce 
had been the cause both of retention and of incontinence of urine, and 
in which it had produced symptoms of irritable bladder and every 
other symptom of vesical calculus, even hematuria, prolapsus recti, or 
constant priapism. 

All, or nearly all these cases take place in early life, and I never 
see a case of vesical irritation in a male child without first examining 
the condition of the penis. I have been in the habit of pointing out 
this fact to students for some years, and have advised them to follow 
the practice suggested, under the conviction that in at least two thirds 
of the cases suffering from urinary irritation which pass under observa- 
tion an adherent and elongated prepuce is the sole cause. Circum- 
cision and the careful separation of the prepuce from the glans penis, 
with the removal of the confined secretion of Tyson’s glands, is the only 
remedy, which is at once simple and complete. 


RETENTION OF URINE. 


On Retention of Urine from Organic or Cicatricial Stricture. 


Among the many contingencies to which a patient suffering from 
organic stricture is continually exposed, none cause more agony and 
alarm, or demand more prompt and decisive action on the part of the 
Surgeon, than retention of urine. 

The retention may be the result of a slowly contracting organic 
stricture; but it will probably be produced by some sudden accession 
of spasm of the muscles of the passage, and thus be compound in ifs 
nature, a spasmodic being grafted upon an organic stricture. The 
symptoms, however, are necessarily urgent, and it becomes an im- 
portant question as to what practice should be pursued. With this 
object it will be of interest to inquire, first of all, what practice has 
been proved of value? an&, as a means to the solution of the difficulty 
I can show, that out of 224 examples of retention from simple or- 
ganic stricture, 184 were successfully treated by ns of catheterism, 
werm baths, and opium. In 40 cases only, or 17°4 per cent., were any 
other operative measures called into requisition, and in all of these 40 
examples the bladder was punctured per rectum with complete success, 
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and without any of the theoretical objections which have been adduced 
against the operation. 

Out of 14 cases alaé of retention of urine produced by the gradual 
contraction of a traumatic stricture, 8 were treated by means of cathe- 
terism, ang 6 by puncture of the bladder. The proportion of cases 
requiring such an operation being much greater in traumatic strictures 
than in the preceding class of simple organic stricture, the cause of this 
difference being very apparent. 

If a Surgeon is called to a patient suffering from retention of urine 
produced by either a simple spasmodig or an inflammatory stricture, it 
has already been explained that relief can be obtained by the cautious 
introduction of a catheter, aided, if required, by the use of-the warm Catheterism. 
bath or a full dose of opium, and, in certain cases, by the inhalation of an 
anesthetic. If these means fail, as experience proves may be the case, 
either from some peculiarity of the stricture, or the manner in which 
the treatment has been carried out, other measures will necessarily be 
called into requisition; and it has been already stated that the best and 
most expeditious practice is to puncture the bladder through the rectum. Puncture per 
It is true that this practice is rarely needed in simple spasmodic or in rectum, 
inflammatory stricture, for the means already suggested are, in the 
majority of cases, amply sufficient to secure relief; nevertheless, in 
exceptional instances, this operation is of great value. It must be 
remembered, also, that the practice is only required when simpler 
means have failed. 

Since the introduction of the “aspirator,” many Surgoons have Aspirator in 
employed it with success in cases of retention, but relief by such a Tetention. 
measure does not commend itself to my mind, being merely a tem- 
porising operation, and requiring frequent repetition in the same case ; 
it has no such influence for good upon the cause of the retention 
as the operation of puncturing the bladder through the rectum. In 
exceptional cases of retention of urme it may be a justifiable pro- 
ceeding. 

In the treatment of retention of urine with simple organic or trau- Statistics. 
matic stricture, the same principles of practice should be applied as 
have been recommended in the former class of cases; and in a large 
proportion of instances it has been already shown that success by such 
treatment may be secured; since, out of 238 cases of retention admitted 
into Guy’s, operative measures were required in only 46, and the simple 
introduction of a catheter, with the aid of warm baths and the internal 
administration of opium, proved sufficient to carry out all the objects 
required in 192. If the Surgeon is called, therefore, to a case of Modeof _ 
retention of urine with organic stricture, the introduction of a proceeune i 
catheter is the primary means to be employed. If the history e (aniieh 
informs him that the retention is the result of a gradually from 
contracting passage, a medium-sized instrument should be selected, stricture. 
and on this failing, a second attempt with a smaller one may be fol- 
lowed by success. Force, however, must not be employed, and too 
thuch time should not be expended in makinlg the attempt. If success 
is to follow the operation, it will readily be obtained; perseverance 
and repeated endegvours to pass an instrument, as a rule, do harm. 

If the symptoms are not very urgent, and some delay may be allowed, 
the warm bath and a full opiate, such as two or even three grains of 
opium, may be employed; and, under thelr combined influence, it will 
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be only in exceptional cases that relief will not subsequently he 
secured. 

If the symptoms of retention, however, ar? very urgent, and the 
agonies of the sufferer demand immediate relief, or if the means 
which have been just described have been found wanting gfter a fair 
trial, there is little doubt that the most scientific and certain practice 
is the puncturing of the bladder through the rectum; for all expe- 
rience has correctly endorsed the opinion expressed by Mr. Cock when 
he recalled the attention of the profession to this operation in his 
valuable paper, published in ]852 (vol. xxxv of the ‘Med.-Chir. 
Trans.) “that the bladder may be reached with the smallest amount 
of pain, with the least risk of present or future danger, aud with 
the greatest prospect of ulterior good, by puncture through the 
rectum.” 

The records I possess of the cases of this operation positively 
prove the truth of this opinion, and it is gratifying to find that, 
in these days, many Surgeons recognise the value of the practice. 

The operation is as simple as it is safe, and as efficient as it is scien- 
tific. As a means of relieving a patient from the agony of retention of 
urine which has been proved to be irremediable by the rational use of 
catheters, it stands unrivalled. By its adoption all forcible cathe- 
terism with its dangers is avoided. Perineal section and its difficulties 
as a remedy for retention are done away with, and the operation for 
puncturing the bladder abuve the pubes may nearly be forgotten. 
Puncturing the bladder through the rectum embodies in itself all the 
advantages of these means without any of their evils; and on practical 
grounds commends itself for our adoption. 

I would add, therefore, as a final conclusion :—‘ That in all cases of 
retention of urine from stricture in which relief cannot be given by 
means of rational and not forcible catheterism, and in which the use of 
the warm bath and opium have failed, the operation of puncturing the 
bladder through the rectum should be performed.” 


On Puncture of the Bladder per Rectum. 

In all cases of retention of urine in which relief cannot be afforded 
by the introduction of a catheter, and the nature of the obstruc- 
tion is not such as to require the operation of urethrotomy, pune- 
turing the bladder through the rectum is the right operation to 
perform, as by it, relief can be given with rapidity, certainty, and 
safety. 

ie fattie times, the bladder used to be punctured with a full-sized 
trocar and canula from the perineum, but such a clumsy operation is 
not now recognised among surgical proceedings, though with the 
aspirator the same proceeding has been often undertaken. At the pre- 
sent day, some Surgeons prefer tapping the bladder above the pubes, 
but in safety and efficiency the operation is not to be compared with 
that which I now recommend, for, in the words of its modern advocate, 
Mr. Cock, “The operation 1s safe, easy of accomplishment, and without 
danger as to its consequences. In cases of retention which resist 
ordinary treatment it is greatly to be preferred to the long-continued 
atéempts at catheterism, which, whether successful or not, must be in- 
finitely more injurious to the urinary organs than the simple and almost 
painless operation of tapping.” 
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“T consider,” writes Cock, “that the benefit of the operation con- 
sists, not merely in thea immediate relief given to the patient, but also 
in the opportunity whith it affords, by the retention of the canula in 
the bladder through an indefinite period, of diverting the flow of urine 
from its qdinary channel, and thus giving quiet, freedom from pain, 
and the natural means of restoration to the maimed, irritable, or dis- 
eased urethra. I conceive also that the bladder might be tapped with 
advantage in cases of obstinate stricture, in which retention of urine 
does not actually exist.” 

These views, published by Mr. Cogk in 1852, ‘Med.-Chir. Trans.,’ 
and ‘Guy’s Reports,’ 1866, I cordially endorse. The practice of Guy’s 
Hospital, to my knowledge, has only confirmed their accuracy, and, 


the more I see of the operation, the more I like it. The objections Objections 


raised against it are theoretical and not practical, for abscesses be- are 
theoretical. 


tween the bladder and rectum, persistent fistulous openings, injury to 
the seminal vesicles, and wounds of the peritoneum, do not commonly 
occur, They are said to have done so in exceptional instances, but such 


must, indeed, be very rare. Mr. Cock, in his large experience, has Its great 
known but one bad result to follow the operation, and that was success. 


atrophy of the testicle, from which he infers that the vas deferens was 
wounded. At Guy’s, from the carelessness of a house-Surgeon, a fatal 
peritonitis from the perforation of a coil of intestine once followed 
the operation, the puncture having been made too far back ; but elimi- 
nating carelessuess—a cause of half the errors in surgery—the opera- 
tion is very safe. 

The only requisite is a moderately full bladder, a feature always pre- 
sent under the circumstances which call for the operation. An en- 
larged prostate is no real obstacle to its performance, since it may be 
perforated with impunity. 

The Operation.—The best instruments are those suggested by Mr. 
Cock. The long curved trocar and canula, as originally employed, 
are inefficient instruments; indeed, many of the objections to the 
operation are, probably, traceable to their use. Cock’s instruments 
consist of a canula, six and a half inches long, a blunt pilot trocar, 
and a sharp trocar; a second tube, with an expanding end to keep 
the canula in position; and a third to maintain the second in position 
(Fig. 868). 

The patient should be placed and held in the position for lithotomy, 
and brought well to the edge of the bed. The operator must then 
introduce the index-finger of the left hand into the rectum with the palm 
upwards to feel for the prostate (Fig. 368), and, if possible, for the 
bulging base of the tense bladder beyond. Some little pressure above 
the pubes may help in this attempt. The pulpy point of the index- 
finger is then to be held in the median line just below the spot at which 
the puncture is to be made. The Surgeon then with his right hand is 
to take from his assistant the canula, well oiled and fitted with the 
bluné pilot trocar, and to introduce it into the rectum upon his left 
index-finger, passing it well up to the point Selected for puncture. He 
should then steady the canula and hold it firmly in position with the 
thumb and three oyter fingers of his left hand, and withdraw the blunt 
trocar. The sharp trocar can then be introduced through the canvda, 
and, having reached its end, the handle with the canula is to be depressed 
and driven home, in a direction upwards and forwards, in a line towarde 
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the umbilicus (dotted line, Fig. 8368). The bladder in this way will be 
entered, the free end of the instrument moving freely, and all resist- 
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Operation of puncturing the bladder per rectum. 


ance ceasing. The trocar should then be withdrawn, and the canula 
pressed well home. Before the bladder is completely emptied, it is well 
to insert the two inner canule, and fasten the whole in by means of 
tapes, two passed in front,and two behind the thighs, toa girth round 
the waist. The canula may then be plugged with a peg to retain the 
urine, or with a hollow plug inserted into a piece of india-rubber tubing, 
through which the water may drain away. 

As soon as the urethral passage has become pervious to the catheter, 
but not before, the canula should be withdrawn ; this condition usually 
takes place within a week from the introduction of the catheter. 
In a case of mine the canula was left in for seven weeks before a 
catheter could be passed, when arapid cure ensued. The stricture may 
then be treated on rational principles by dilatatibn. It is very re- 
markable how, at times, a stricture which has thus been left alone and 
pnirritated by catheterism or ineffectual natural efforts at micturition, 
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gives way under such treatment, and a thoroughly impervious indurated 
urethra becomes pervious and amenable to simple measures. 

The wound into th@ bladder closes rapidly after the removal of the 
canula, even after many weeks; and, in a case of my own no urinary 
fistula followed the presence of the canula for seven weeks. 

In reteAtion of urine from enlarged prostate such an operation as 
this is rarely called for; yet at times it is necessary. It was performed 
at Guy’s in two out of twenty-four cases of retention of urine from 
this cause and with complete success. I have had recourse to it on Sometimes 
three occasions where the neck of the bladder and prostate gland had required for 
been seriously injured from rough “atheterism, and with such good he 
success that I shall never hesitate to repeat it when any difficulty 
exists in entering the bladder, or, in subsequently keeping an instru- 
ment in the bladder. In two of the cases mentioned, the irritability 
of the bladder was so great as to resent the presence of an instru- 
ment, and the pain and difficulty in its passage were so severe as to 
be nearly unendurable. In both the operation was followed by speedy 
and permanent relief; the bladder recovered its healthy condition 
after the parts had had rest for-a few days, the urethra allowed of 
catheterism without distress, and convalescence was soon established. 

I know of no operation attended with equal good, that is so safe, satis- 
factory, or free from danger. The Surgeon may perform it without fear 
in all cases of retention where any difficulty in catheterism exists. 

In all cases of supposed retention of urine, the Surgeon should guard Not tu 
himself against falling into the error of mistaking suppression for re- mistake © 
tention ; as in all cases of supposed incontinence he should remember SUPPression 


F , f tenti 
that it may be due to retention and overflow. nearing: tii 


On Supra-Pubic Puncture of the Bladder. 


This operation has been growing in favour and claims description. Supra-pubic 
Mr. T. Smith asserts “that while it is as safe as the rectal puncture, faa of 
it is easier of performance,” and that “it is applicable to all cases of « Barth. 
retention in which the bladder rises above the pubes.”’ Tlosp. Rep.,’ 

In corpulent subjects and in such alone the skin should be punctured 1881, p. 204. 
with a knife to facilitate the entrance of the trocar. 

Whilst the urine is in full flow it is wise to introduce through the 
canula a gum elastic catheter with o terminal as well as lateral 
orifice. The former allowing the passage of a stillet into the bladder 
to serve asa guide for the introduction of a fresh instrument. The 
catheter should be firmly secured in position by means of threads attached 
to a belt of strapping, and plugged, and for permanent wear fitted with 
a soft rubber or vulcanite shield. Were I to perform this operation I 
should probably raise the bladder out of the pelvis by distending the 
rectum with the dilator as described at page 78, Fig. 325. 


Extravasation of Urine in Children and Retention from Impacted 
Urethral Calculus. 


It has been already explained how retention and extravasation of Extravasa- 
urine in the adult may be produced by thegnechanical obstruction of a tin in 
urethral stricture, It remains to show how, in children, the same effects “dren. 
ensue from a mechanical obstruction of a very different kind. I allude 
to the obstruction taused by a urethral calculus. a 

A vesical calculus when small and ejected from the bladder may faeces 
become lodged or impacted in any portion of the urethra, and as # "1, 


calculus. 
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dyad; give rise to every degree of difficulty of micturition, evett 
retenti enon and extravasation. In Shait life I have seen. 
plete retention, but I have never seen extravallation occur as ¢ result 
fapacted urethral calenlus. In infancy and childhood, however, almost: 
the examples of extravasation of urine that have passed ynder my 
-,, “Olwexvation have been the product of such a cause; I have sedf it in an 
aoa) ' infant fourteen months old, and in many others older. When a case 
od of retention in a child comes under notice, and there is no phimosis, para- 
phimosis, or adherent prepuce by which this symptom may be produced, 
a strong probubility exists that a urethral calculus is the cause. 
BRemovalof TREeatmENt.—If the calculus can be removed by forceps carefully 
calculus. sed, this practice is the right one to adopt; it is, however, rarely suc- 
cessful, and, where these means fail, the stone must be excised. When 
extravasation has taken place, the urethra must be opened in the peri- 
neeum by a free incision upon a grooved staff. The stone is sometimes 
lost in the sloughing tissues. 
Summaryas By way of summary of the causes of retention it may be stated that 
to the causes retention in a male child is usually due to a urethral calculus, phimosis, 
of retention. ae ; : : 
paraphimosis, adherent prepuce, or the mechanical obstruction caused 
by a piece of string, &. In a female, to ulceration about the meatus, 
or to adherent labia. Retention in the young adult, to stricture, ob- 
struction of the urethra from stone, gonorrhea, perineal, anal, prostatic 
abscess, or rectal disease. In the aged, from enlarged prostate or atony 
of the bladder. 
Retention from fever or general nerve shocks may occur at all 
periods. In women, hysterical retention may also occur, as well as 
retention from uterine causes. 
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Urethral or Urinary “Shock” and “ Fever.” 


Urinary Surgeons have long been familiar with the fact that certain male 

shock. patients after the passage of a catheter experience symptoms which 
seem to be altogether irreconcilable with the simplicity of the opera- 
tion that apparently excites them. They have known that imme- 
diately or soon after the easy passage of a catheter, and micturition, 
a man may shiver, turn pale and cold, or perhaps taint, turn sick, or 
vomit ; that he may even have a slight epileptic convulsion and soon 
recover, the “shock ” either passing off or being followed by a more or 
less severe febrile condition. 

Mr. Banks and others have also pointed out how after the same simple 
exciting cause a man may suffer from “ shock” of so severe a character 
as to terminate in death within twenty-four hours; or become the sub- 
ject of a “continuous” or “ intermittent ” attack of fever which may or 
may not terminate in speedy death ; the symptoms under these circum- 
stances, assuming the shape of either ursemic or septicemic poisoning ; 

Renal disease Nd in these cases when suppurative urethral or kidney disease in any of 
agacause. its forms is made out to exist, there is no difficulty in finding an explana- 
tion of the “ shock” or of the © fever.’ 

Since the days of Richa¥d Bright, and more particularly the publi- 
cation of Dr. N. Chever’s valuable paper on the causes of death after 
injuries and surgical operations (‘Guy’s Hosp. Reports,’ 1848), Surgeons 
at Guy’s have accepted as truisms “That an operation or injury in 
itself of a most trivial kind, is liable to be followed by fatal results, 
should the subject of it be suffering at the time from either acute 
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congestion or granular degeneration of the kidneys;” “That it is 
impossible to gid tog strongly the necessity of testing the urine for 
the presence of albumen in each patient, before deciding upon the per- 
formance of any surgical tion” however trivial it may appear ; 
and that ap operation upon the urinary organs of the simplest character 
must alwats be regarded as most dangerous when kidney trouble com- 

licates the case; as well as when the patient has been long under the 
influence of tropical malaria, as pointed out by Sir J. Fayrer. 

But this explanation of the symptoms cannot be given for all cases, 
and we must accept as true to a degrep Sir A. Clark’s recent assertion 
“that in persons apparently healthy, catheterism is sometimes followed ‘ Edin. Med. 
by fever, neither distinctly uremic nor distinctly pyemic; that this fever Journ ,’ 
sometimes ends in death, and that in such cases the autopsy reveals no Atl, 1884. 
definite visible structural lesion adequate to account for death.” 

Under these circumstances we of necessity go to the nervous system 
as the one at fault, and recall the anatomical fact which “ Miller long 
ago demonstrated, that the nervous supply of the penis, prostate, and Mr. Banks’s 
neck of the bladder is almost purely sympathetic, the nerves being PO weg 
traceable to the pelvic or inferior hypogastric plexuses,” and acknowledge Journ.,’ 1871. 

that such plexuses are as susceptible to shock as are the abdominal. 
Other points also in urethral or bladder troubles favour this view ; 
for instance, medical men must often have observed that with con- 
traction of a distended bladder, on the expulsion of the last drops of 
urine, a shudder constantly passes through the healthy frame; and I 
well remember the case of a lady about thirty years of age, who 
had the severest rigor I ever witnessed as the direct and immediate 
effect of the bladder emptying itself aftcr a long enforced retention. 

Again, ina case of rapid lithotrity I had in 1883, in a man aged 

fifty-nine, from whom 200 grains of uric acid calculus were removed 
without difficulty or the slightest hitch in forty-five minutes, and where 
a good result was with confidence predicted, the patient in forty 
hours sank collapsed, the collapse not following the operation, but 
showing itself within the first twenty-four hours. After death perfectly 
healthy kidneys were found and an uninjured empty healthy bladder. 
In fact, no pathological cause of death was detected. 

In all these cases “ shock ” was manifested, and shock without fever ; 
the “shock ’’ in its mildest form showing itself in the shudder of normal 
evacuation; in its more severe in the evacuation of retention; and in 
its most severe and fatal form in that following a somewhat prolonged 
though apparently not violent operation. 

I hold, therefore, that “ urethral shock ”’ as well as “ urethral fever ” conclusions. 
are met with in certain patients, the subjects of urethral and bladder 
affections; and that probably both shock and fever are brought about 
through the influence of the sympathetic system. 

That the shock may be only a passing shudder or faintness, but that 
Occasional rare cases occur where the nervous shock is so profound, 
even after the simple introductinn of a hougie or catheter, that death 
may result within twenty-four froin: 

That urethral fever may assume any degree of intensity, from a 
slight rigor and suhsequent general ma/Jaise, to such serious prostration 
as may end fatally after some days. = 

That acareful distinction must be made between true urethral fever and 
pyemia resulting from operative interference with the urinary passages. 


NAWAB SALAR JUNG BAHADUR, 


Treatment. 


Phimosis 


1763 URETHRAL OR URINARY SHOCK AND FEVER. 


That renal discase, with its resulting vitiated condition of the blood, 
probably predisposes to death, as it unquestionably is one of its causes 
in such cases. 6 

It will be seen that these conclusions coincide to a degree with those 
given by Mr. W. M. Banks in his able paper already referred to. 

Treatment.—The Surgeon should ever have before him thepossibility 
of a patient requiring the passage of a catheter being prone to suffer 
from urethral “shock” or “fever.’”? He should, therefore, where 
possible, prepare him for the ordeal by clearing out the bowels and 
keeping him warm and quiet for twenty-four hours, and, in many 
cases, in bed. Where any malarious fever has previously existed, a 
good dose of quinine—say five grains—should be given a few hours 
beforehand, and even when no such history can be obtained, a like 
practice has advantages. Should the patient have any external ap- 
pearances of renal disease, and albumen be found in his urine, the 
surgeon should not pass a catheter without these precautions, unless 
under the pressure of urgency. 

Under all circunstances, the catheter must be clean, warm, and 
well anointed with some antiseptic oil. It must be used carefully 
and tenderly. Should the bladder be much distended, part of the 
urine should be drawn off at the time, and the remainder at a later 
period ; and if the contents of the bladder are feetid, and the organ 
requires to be washed out, some little of the injected antiseptic fluid 
should be left behind in the bladder. When a soft instrument can 
be used it should be preferred. When “shock” is caused by the 
manipulation, the warmth of a bed with some external appliance to 
the extremities, and the administration of a wineglassful of hot spirit 
and water acts often well. 

When slight febrile disturbance takes place, a dose of Dover’s 
powder, or the bromide of potassium is very useful. 

In more chronic cases quinine and iron, combined or separately, 
are of great value, as also are vapour or hot-air baths. When the 
syinptoms are continuous or recurring, renal disease is to be suspected, 
and the treatment must be conducted under such a light. The 
prognosis of these cases always turns upon the persistency or frequent 
recurrence of the symptoms and the elevation of the temperature, 
together with the indications afforded by the daily careful examina- 
tion of the urine. 


CHAPTER XXIV. 
AFFECTIONS OF THE GENITAL ORGANS. 


THERE is probably no part of the body which varies more in its con- 
formation than the penis, or onc in which any congenital defect is more 
likely to be inherited. eThe elongated and contracted prepuce is 
particularly hereditary, and all the male branches of a family may be 
the subjects of it. I have known this to be the case in inany instances, 
and in one family five sons suffered from it, as welP as their father. 

Phimosis, or a condition of prepuce which, either from narrowness 
of the preputial orifice, or adhesion, cannot be retracted behind the 
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glans, is, sometimes, a congenital affection, but as often as not it is an 
acquired one—the result of inflammatory thickening and contraction 
subsequent to a prepu@al chancre, or other trouble. 

So long as the prepuce is only long, and the glans can be uncovered 
for purposes of cleanliness and during erection, operative interference 
is not caliéd for, though it is well to impress upon nurses the necessity 
of paying attention to the infant’s penis, and of cleaning it daily, since 
a want of such attention is frequently the source of urinary trouble 
and penile irritation. From neglect the secretion of Tyson’s glands 
collects behind the corona, and acts as an irritant; the prepuce and 
glans penis as a result constantly Wecome adherent, and as a conse- 
quence of the irritation, bladder symptoms, simulating those of stone, 
appear (vide page 67). In some neglected cases an acute inflammation 


is induced, followed by oedema of the prepuce and the secretion of pus, ory 
which suspicious minds have too often interpreted as gonorrhaa, much P 


to the injury of nursemaids and others in whose charge the child rested. 
This disense is essentially a balanitis, and is easily cured by cleanliness. 
In the adult, a long and narrow prepuce is injurious, as being a bar to 
roper cleanliness, and interfering with coitus, or rendering it painful. 
t is also without doubt an exciting cause of cancer of the organ, where 
a disposition to such an affection exists. In boyhood it may, by exciting 
an irritation in the parts, induce a habit which ends in masturba- 
tion. It often gives rise, moreover, to incontinence, and may produce 
retention of urine. Dr. Lewis Sayre, of New York, has also pointed 
out, in his work on ‘ Orthopedic Surgery,’ 1876, that, as a directesult 
of this condition of the prepuce, talipes, paralysis, and other nervous 
affections may take place, the talipes being due to muscular contraction 
of the lower extremities, owing to reflex nerve irritation ; and paralysis 
aS a consequence of nervous exhaustion caused 
by the undue genital excitement which is often Fia. 369. 
associated with this condition. 

TREATMENT.— When the narrowing is not 
great the daily retraction of the prepuce over 
the glans for purposes of cleanliness is generally 
sufficient to dilate the orifice, care being taken 
to replace it subsequently. Dr. Cruise’s plan 
of dilating the orifice mechanically is not satis- 
factory ; I have given it a trial, and rejected it. 
The suggestion also of making two partial lateral . 
sections of the mucous membrane has in my hands 
met with the same fate. Neither of these me- 
thods is so successsful as to warrant its being 
recommended. . 

When phimosis exists, congenital or otherwise, 
it is, as a rule, best treated by circumcision. In 
exceptional cases where a narrowing of the pre- 
puce is more marked than an elongation, the 
prepuce may be slit up (Fig. 3€9), but in children Operation for phimosis. 
circumcision is the better operation. In some 
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instances, however, where the penis is very short, the fault resting more’ 


in the penis itself ¢han its skin covering, circumcision should not be 

performed, for I have known, under these circumstances, the operatfon 

to fail, even when well done; in such cases the prepuce should rather 
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be slit up to the corona, and its mucous covering turned well back and 
fixed to the skin. | 

In minor cases the slitting plan should be carrféd out; the skin and 
its mucous lining being divided in the middle line, either by the intro- 
duction of a bistoury guided by a director beneath the prepuce, or by 
means of a pair of sharp scissors. The-Surgeon must be ¢hreful in 
doing this, to divide the mucous membrane right back to the corona. 
In the adult he should then turn the two flaps backwards, and fasten 
the mucous to the skin flap by means of some fine carbolised catgut 
sutures. In the infant there is no necessity to stitch. When the pre- 
puce requires division to expose a sore or some warty growth, the above 
plan should be elected. 

Circumcision 

is an operation that requires great nicety, for it fails if sufficient skin 
is not taken away, and the mucous covering of the glans is not fully 
divided up to the corona, and it does not turn out well when too much 
skin is removed. It is by no means a dangerous operation, although in 
“‘ bleeders” it may be so, Grandidier (‘ Die Hamophile,’ 1855), recording 
seven cases of Jewish children who died from preputial hemorrhage 
after circumcision. The following is the plan I have for years adopted 
and taught, and have never known to fail if properly carried 
out : 

The first point is to decide how much skin is to be removed, which 
can sgtisfactorily be determined by applying a pair of long dressing 
forceps to the skin of the penis, whilst it rests in the natural position, 
on a level with the coroua, and closing them as soon as the glans 
penis has been allowed to slip backward. The integument in front of 
the forceps may then be amputated with a scalpel (Fig. 370). 

The forceps should now 
Fia. 870, be taken away, and the 
mucous covering of the | 
glans be divided in the 
middle line, well up tothe 
corona (as in the slitting 
operation), and turned 
backwards, the two flaps 
being stitched to the skin 
by fine sutures. In adults, 
a fine uninterrupted su- 
ture is probably the best ; 
in infants, a strip of dry 
lint wrapped round the 
parts is all that is ne- 
cessary. 
Operation for phimosis (first step). The glans penis in this 
as in the former operation 
should be completely separated from its mucous covering, all secretions 
removed, and the frmanum divided when short. i ; 

By adopting these suggestions the student has a definite guide to aid 
him in the #emoval of the skin; whereas if the end of the foreskin be 
drawn ous, as usually recommended, he has none. © 

“Cirenmcision is practised amongst the Tongans (Friendly Islands), 
not as a religious rite, but principally because the women won’t have 
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the men who are encircumcised, and they have to remain unmarried ” 
(J. E. Moulton, ‘ Wesleyan Missionary,’ February 26th, 1880). 

Paraphimosis is said’ to exist when a tight prepuce which has been Paraphie 
retracted behind the glans cannot be replaced, and as & consequence a Mosis. 
strangulation of the glans and mucous lining of the prepuce with 
cdema tales place, and at a later period ulceration in the line of stran- 
gulation, and even sloughing. 

In children, it follows the accidental retraction of a narrow prepuce, 
and in adults, the mechanical retraction of the prepuce during coitus, 
and the neglect to reduce it. It may be associated or not with some 
venereal complication. : 

TREATMENT.—The object of the Surgeon should be to reduce the Treatment. 
glans behind the narrow prepuce by which it is strangulated, and, 
failing this by simple means, he must divide the constricting preputial 
orifice so as to effect this end. 

To carry out the first object an india-rubber band applied as an 
Esmarch’s handage will sometimes answer, but if not, an anmsthetic 
should be given and the patient placed on his back, the Surgeon 
should take the penis between the index and the middle fingers of Mode of 
his two interlocked hands, and while thus pulling the prepuce forwards coeeceent 
forcibly press the glans backwards with his two thumbs, the pressure 
of the thumbs and counter-pressure with traction of the interlocked 
fingers so displacing the fluid from the cedematous tissues as to allow 
of the reduction of the paraphimosis. When the oedema is very great, 

a few needle or lancet punctures facilitates the operation. When the 

affection has been of some days’ standing and ulceration exists, and, 

when failure has followed all attempts at reduction, the strictured pre- 

putial orifice must be divided; but the band must not be looked for Division of 
directly behind the glans, but behind the roll of cedematous prepuce "ture. 
that surrounds it. This is best done by a cut, half an inch long, made 

with a scalpel in a vertical direction over the constriction, the thumb 

of the left hand forcibly depressing the glans penis (Fig. 371). The 


Fia. 871. 





Mode of dividing prepuce in paraphimosis, 


prepuce at times yields audibly and the wound gapes; the whole coz- 
stricting medium should be divided. Some antiseptic lotion should 
be applied to the parte subsequently to assist recovery. After the 
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_ Patkphimoais- has-been reduced and the cdems subsided, it is wise 
5 cast of children to circumcise, and in the adult the same 
ie a pase 66 is frequently desirable. In all cases of “edema of the penis in 
4 0’ (@iiidven, the Surgeon must remember that it may be due to me 
a ‘ghanical strangulation. ; 
ic Warty growths are very common on the penis, and thd} may be 
found fringing the orifice of the prepuce and the urethra, or growing 
from any part of the mucous membrane between these two points; 
indeed, they may grow from within the urethra, as well as from the 
outside skin of the prepuce. They have, in the bulk of, cases, a vene- 
real.origin, that is, they have been caught by contagion, for warts are 
contagious; but they, at times, occur without any such cause in men 
who have long prepuces, and who are not sufficiently careful in local 
Treatment. cleanliness. When they are numerous, their excision is the only suc- 
cessful treatment, nitrate of silver being applied to their bases, but in 
leas severe examples, the dry oxide of zinc, freshly powdered savine and 
calomel, are good local application, the warts rapidly withering under 

their influence. 







canest of Cancer of the Penis. 

en ie 

In the middle-aged and old, it is sometimes difficult, if not impos- 
. sible, to distinguish simple warty from cancerous growths; although 


the greater obstinacy of the cancerous and their disposition to bleed are 
probably the best points of distinction. 

When there is ulceration the disease is probably cancer. If the 
cancer be left to take its course, the glans penis and prepuce become 
infiltrated and the ulcer discharges a fetid. ichorous secretion, breaks 
down, and spreads; the inguinal glands become involved, and death 
takes place from exhaustion. At times the whole organ is destroyed 
and the scrotum involved. 

Cancer of the penis is generally of the epithelial variety, true carci- 
noma being comparatively rare. 

Treatment. TREATMENT.—In all clear cases of this disease, unless the inguinal 
or lumbar glands are extensively involved, amputation is the only 
sound practice to follow, and, in the doubtful, it is the wisest. When 
the prepuce alone is involved, the excision of the growth may be suffi- 
cient, but nothing less than amputation is of any use when the glans 
is affected. Under all circumstances, the Surgeon should cut quite 
free of the disease, for the tissues about it are probably more or less 
infiltrated with cancerous products. I have a patient alive and well 
now (1884), whose penis I cut off for cancer seventeen years ago, and 
a second, from whom I excised a cancerous mass from the prepuce six- 


teen years ago. 
Amputation of the Penis. 


Removal by Since the galvanic cautery has been in use, I have employed nothing 
galvanic else for amputation of the penis. A gum elastic catheter should be in- 
cautery. troduced into the urethra, and the platinum wire passed with a needle 
between the spongy and cfVernous bodies, and then round the penis and 

made tight with the écraseur screw. Connection with the battery must 

then be made, and the wire screwed slowly home, for, if the tissues are 

divided too rapidly, hemorrhage will take place. The heat should not 

be too intense. The wire should then be made to divide in the same 

way the spongy body and the urethra, half an inch or more nearer tho 
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ber penis. Under ordinary circumstances, the operation is absolutely 
loodless, and the subsequent painslight. After the nis has been re- 
moved, it is wise to sift the urethra open for abont half an inch, turn its. 
two edges outwards, and fasten them to the skin with sutures. This 
step is good to prevent the contraction of the urethral orifice that may 
otherwis@ensue. When the cautery is not to be had, the knife should be 
used. The old operation consisted in the removal of the organ by one 
clean sweep of the bistoury, an assistant 
having steadied and compressed the base of Fig. 372, 
the organ by a band of tape. The modern 
improved operation, which, I beliefe, was 
suggested by Hilton, consists in the intro- 
duction of a narrow bistoury between the 
spongy and cavernous bodies, and after di- 
viding the latter, the spongy body with the 
urethra must be cut through about half an 
inch more forward. The object of this is 
to make the urethra stand out from the 
stunted organ, and thus facilitate mictu- 
rition. It is without doubt the best mode 
of amputating a penis with the knife. To 
prevent any tendency in the urethra to 1 
contract, it may be slit open or stitched Stump of penis after 
back to the preputial skin. Fig. 372 illus- operation. 

trates the stump after such an amputation. 

To arrest hemorrage during the operation, Clover’s clamp for com- 
pressing the penis is very excellent, and ought to supersede the tape. 

Other Tumours of the Prepuce. 

The prepuce may be the seat of fatty, sebaceous, or even fibrous 
tumours, though these are rare. It is not uncommonly the subject of 
what has been described as elephantiasis, although when the penis is 
involved the scrotum is usually similarly affected. I have, however, 
seen one case in a man, aged thirty-five, where the penis was thus alone 
affected. The organ was immense, and frightful to look at. When 
in repose, it measured eight inches round and six long. The man 
came to me with a gonorrhea, admitting, however, that he had never 
been able to have true coitus since the disease had existed, which 
was about four or five years. 

The disease is a chronic hypertrophy of the skin and cellular 
tissues, Nothing but the excision of the redundant integument is 
beneficial. 





Injuries to Penis. 

These are not common, excepting such thinor injuries as laceration 
of the freenum or prepuce, produced in coitus. Incised wounds, how- 
ever, are occasionally met with, the products of insanity, jealousy, or 
malice; the parts require careful adaptation with sutures. Recently I 

a man under care who was lifted off a bench by a woman holding his 
penis. The accident was followed by much urethral bleeding, which was 
stopped by ice, and a good recovery took place. The body of the penis 
at times, however, becomes the seat of injury from some rough bending 
of the organ during connection or otherwise; and, as a consequence, 
when the immediate effects of the injury have passed away, strénge 
symptoms appear. Thus, some years ago I was consulted by a gentle- 
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jean, whose penis, when turgid, arched laterally, the cavernous body 
_ of one side having atrophied, and become a mege gristly mass. This 
condition had followed an injury received in coittis many years before. 
Some great induration had existed for months in the cavernous body 

that had subsequently atrophied. 
More recently, I have seen a married man, about 60, who a Shar before 
“ missed his mark” in coitus, and hurt his penis; an induration fol- 
lowed, and at the present time where this existed there is a deficiency 
of tissue, and when the penis becomes turgid it is never straight, but 
An unusual bent laterally. <A singular 
Fio. 373. . case of injury to the penis was 
seen at Guy’s in 1867, in the 
practice of Mr. Hilton. It was 
x) Se af in a man, wt. 50, who, when 
es) Cp Cae >» qe nineteen, had had his penis 
Sat FANN bitten by astallion; after the 
Mate SE accident some little bleeding 
occurred, and a fleshy cylin- 
drical body, an inch and a 
quarter long and one third 
of an inch in diameter, pro- 
jected from the urethral ori- 
fice. It was evidently the 
corpus spongiosum, which had 
been divided by the horse be- 
hind the glans penis, and had become everted. When the patient 
was admitted the corpus spongiosum urethre terminated abruptly 
about one inch behind the glans penis, and the urine flowed by the side 

of the protrusion (Fig. 373). 


Malformation of the Urino-genital Organs. 


Malforma- These malformations of the urino-genital organs are more common 
cada in the male than in the female subject, and show themselves in many 
Varieties. degrees of severity. Thus, when the upper surface of the urinary 
passage from the orifice of the urethra to the fundus of the bladder is 
deficient, a case of extroversion of the bladder or éctopion vesice is said 
to exist; when the urethra alone is deficient at its upper part, epis- 
padias is the term employed. Some authors apply the latter also to 
the more complete condition. With this imperfect condition, a sepa- 
ration of the pubic bones frequently exists, as well as some malforma- 
tion of the scrotum, this sac being often bifid, though containing the 
testicles in proper position, At times a hernia complicates the case. 
When no testes are present, and the scrotum is bifid, the question as to 
sex often arises, for in the female the vagina is frequently absent, or so 
small as more nearly to represent a urethra than a vagina. 
Extroversion 28 extroversion of the bladder the posterior wall of the bladder 
of bladder  @ppears as a red mucous mass below the umbilicus, which is lost in the 
or epispadias. upper border of the deformity. At the lower part of its surface the 
_ orifices of the ureters may be often seen as small nipple-like projec- 
tions; and in some instances these orifices are lost in the pelvic chink, 
although they may be brought into view by depredsing the fissured 
penis or what represents the penis, for this will probably appear only 
aa an expanded glans penis and a pendulous prepuce. The cleft urethra, 





Corpus spongiosum projecting from urethra 
after injury. 


as it becomes lost in the pelvic fissure, can be made visible by pulling 
the parts down. (Fig. 874). 

In the female subject, the exposed urethra will be seen between the 
two labia. When the vagina is present, it will open at its upper border, 
and ap continuous with the lower labia. (Fig. 375). At times, 
Bough Yer rarely, the epispadias involves only the urethra. I have 
seen but a few cases of this peculiarity, and in all the exposed mucous 
surface of the urethra passed backwards towards the pubes into a 
fissure, which was covered in by a thin transverse fold of skin, from 
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Ectopion vesice in male, in female. 


beneath which, urine flowed. The scrotum was large but bifid, and 
contained the testes (‘Guy’s Hosp. Rep.,’ 1868). 

TREATMENT.—The chief annoyance connected with this deformity Treatment. 
being due to the constant dribbling of the urine, Messrs, Simon and 
Lloyd were induced to carry out an ingenious operation by which 
the urine might be carried intothe rectum and the fissure subsequently 
closed, but the attempt failed and has not been repeated. For 
particulars the reader may refer to the ‘ Lancet’ (1851 and 1852). 
Holmes has suggested a modification of Simon’s plan, and it is probably 
in this direction that some good may eventually be found. 

In a case of epispadias, in a boy, recently under my care (Sept., 1875), Case. 
in which the whole of the urethra down to the neck of the bladder was 
fissured, and in which consequently there was incontinence of urine, 
I tapped the urethra in the perinzum in front of the prostate, and 
established an artificial urethral opening. By these means the urine 
passed through the perinwum instead of above the pubes, and con- 
sequently could be caught and retained in a urinal, greatly to the 
patient’s comfort. In another case, one of a boy et. 7, I,in May, 1880, 
after making a perineal incision, drew down the penis, brought it out 
of the perineal wound, afid fixed it therea Subsequently I completely 
closed. the original fissure below the pubes. The case did well, and all the 
urine flowed through the perinzum, and was readily caught in a urinal, 

Other Surgeons, however, have devised means by which the exppsed 
mucous covering of the bladder may be covered in, thereby adding 
to the comfort of the patient; and of these Wood, of King’s College, 


Hypospadias. 


Treatment, 
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has been the most successful. He has operated in ten such cases, 
and Holmes in five. Ihave operated onlyin twa, Four of Wood’s suc- 
ceeded completely ; three of Holmes’s; and ofe of mine, the others 
being partially successful. The operation consists in bringing up flaps 
of skin from either side of the fissure and covering it in, fastening 
them together by sutures. For full details, vide ‘Med.-Cinr. Trans.,’ 
vol. lii, and Holmes’s ‘Surg. Dis. of Child.,’ 1868. In one case I 
destroyed the mucous membrane with the cautery, and thus turned it 
into a cicatrix, avoiding the ureters. 

Hypospadias is a term applied to any deficiency of the under surface 
of the urethra, and in the larger number of cases, the urethral orifice | 
is placed below the glans at a spot corresponding to the preputial 
frenum. In some, adepression exists in the glans penis corresponding 
to the natural outlet with several small depressions between the urethral 
orifice and the cup-like depression at the extremity of the glans; 
while in others, one or more foramina are present, situated below 
the true opening of the urethra through which urine escapes. The 
urethral opening in these cases is often small and requires enlarging. 

In more extreme cases the urethral orifice appears at the base of the 
penis, when the deformity is commonly associated with a bifid scrotum ; 
under these circumstances, when the testes are absent, the question of sex 
israised. Ina caseof this kind which I saw in 1867, the sexual passion 
was 80 strong that a man came to me to ask for castration, as he was 
unable to copulate on account of the stunted condition of his penis, 
and the way in which it was held down by a band which caused it to 

arch downwards under excitement. The 


Fia. 376 man at the time had testitis from ungrati- 

fied passion. 
SS < \ The operative measures that have been 
ee employed for the relief of this deformity 


have hitherto not been very successful, 
although recently (‘ Med. Times and Gaz.,’ 
Jan. 30, 1175), Mr. John Wood has re- 
corded two eases of the balanic or penile 
varieties in which relief was given, and M, 
Duplay has published full details of his 
method of dealing with the more advanced 
form of malformation, called the perineo- 
scrotal (Paris, 1874), Fig. 376, 4. I think 
so well of Duplay’s operation that I will 
describe it. It has for its object, first, to 
Separate the penis from the scrotun and 
destroy its arching, in order to allow erection 
and coition; and, secondly, to construct a 
new urethra from the abnormal perineal opening to the glans penis. 
To carry out the first indication, a free division of the fibrous bands 
connecting the penis with the scrotum has to be made; and when this 
can be effected by a subcutaneous wound as adopted by Bouisson, so 
much the better. Duplay, however, incises transversely the tissues from 
without inwards, dividing, if necessary, the envelopes and septum of 
the corpora cavernosa; this incision leaves a lozene-shaped wound 
re 876, B), the edges of which may be brought together by sutures 
Fig. 876, 0). After this operation, the penis is to be kept constantly 
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stretched to guard against subsequent retraction, and six months later 
the second part of thegoperation should be carried out. 

The construction of a new urethra is a difficult matter, and must 
be carried out in stages. 

Duplayg method is divided into three.—I1st, the restoration of the Duplay’s 
urinary meatus; 2nd, the creation of the new urethra from the meatus operation. 
down to the hypospadic perineal opening; and 3rd, the reunion of 
the two portions of the urethra. 

The first stage may be done at the same time as the correction of 
the arching of the penis, and consists in simply paring the edges of 
the glans penis, and bringing them 
together by sutures round a Ca- 
theter (Fig. 376, c), It is almost 
always successful. 

The second stage is to be effected 
in the following manner : 

The penis being held up, two 
longitudinal incisions are made on 
its inferior surface parallel to the 
median line, and extending from 
the glans penis to the perineal 
urethral opening, these incisions 
being bounded by two transverse 
ones (Fig. 376, D). Two quad- 
Yilateral flaps are thus formed 
(a 6, a’ b’), which should be large 
enough when turned back to cover 
a catheter that has been previously 
introduced into the urethra. 

The cutaneous surface of these 
flaps should next be turned to- 
wards the catheter, and the raw 
surface exposed to view. 

The skin of the penis, in con- 
tinuation of the transverse inci- ; 
sions, is then by a little dissection earn ie 
made to furnish two new flaps 
(c d, ec’ a’) for covering the raw exposed surface of the first flaps. 

Lastly, the lower edge of the glans penis is vivified in the part which 
corresponds to the new channel. 

The flaps must now be united, their superior edges being stitched to the 
vivified glans and the two flaps on each side of the urethra, the superficial 
and deep brought together with metallic or other sutures (Fig. 376, 2). 

The third stage of the operation consists in the reunion of the two 
portions of urethra, and should be effected by paring the edges of the 
hypospadic orifice, and bringing them together by sutures deep and 
superficial. 

After the operation the’ trine must be drawn off by medns of a 
catheter, and the union of the parts is usually completed after three or 
four days. To render this result more certain the membranous portion 
of the urethra might be opened in the perineum, as in besa 
or median lithotomy, and a catheter introduced into the bladder 
divert the urine from the seat of operation during the healing process. 


Fig. 376. 
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Puberty is the best period probably for the performance of this 
operation. ? ¢ 

Occlusion of the urethra from some membrane or band sometimes 
exists, which if not broken down in intra-uterine life leads to dilatation 
of the bladder, sacculation of the ureters, distension of the gelvis of the 
kidney, and destruction of its secreting structure (vide cases by Morris, 
* Med.-Chir. Trans.,’ 1876). 


ON LOCAL VENEREAL DISEASE. 


e 

Urethritis, gonorrhea, or clap, are terms applied to cases of inflam- 
matiop of the urethra of every degree of intensity, and the product of 
a great variety of causes. In some the affection is the consequence of 
the direct irritation of an instrument passed into or left in the urethra, 
while in others, it follows excessive or ordinary sexual intercourse with 
unchaste or chaste women who are out of health, and suffering from 
acridity of the vaginal secretion. “A leucorrhea,”’ writes Diday, 
“which would have remained inoffensive after a single coitus, takes on, 
by redoubled excitement, irritant properties, and furnishes then a con- 
tagious fluid” (gonorrhea). It is the direct product most commonly 
of contagion from the pus of an inflamed mucous membrane, Simon 
(‘ Holmes’s System,’ vol. i) having shown that “there is ample room to 
question the popular impression that only specific inflammations are 
communicable ; much reason for suspecting it, on the contrary, to be a 
generic and essential property of inflammation, that its actions are 
always in their kind, to some extent, contagious, pus from an acute 
inflammation producing its kind on inoculation.” 

Lee states (‘ Holmes’s System,’ vol. iii, ed. 3) the causes of urethritis 
to be the application of a gonorrhceal discharge to the sexual organs, 
and also certain irritating substances applied to the mucous membranes, 
such as menstrual fluid, leucorrhwal discharges, and the injection of a 
solution of ammonia; he does not exclude constitutional cause, such as 
gout or rheumatism. 

It is well to bear in mind also Ricord’s observation, “that gonorrhea 
often arises from intercourse with women who themselves have not the 
disease ;’’ and Diday’s, “that from the very fact of a woman having a 
discharge, no matter what its origin, she is liable to give a discharge 
toa man. Complaints closely resembling gonorrhea sometimes appear 
in persons the subjects of stricture, after sexual intercourse, a debauch, 
or other excitement, 


May beacute Thedisease muy be acute, and come on within a few hours of connec- 


or chronic. 


Symptoms. 


Acute or 


tion, or it may fail to shaw itself for five or ten days, and, in a general 
way, the sooner the symptoms appear after the contagion the acuter the 
disease. It may be subacute or chronic, 

It generally commences by an itching about the orifice of the urethra, 
the mucous membrane of which will probably appear swollen and in- 
jected ; there will be the sensation of heat on micturition, and, after the 

pse of a few hours, some fouco-purulent fluid will be squeezed out of the 
urethra. In acute diseases, the urethral discharge will soon become abun- 


inflammatory dant, and yellow, green, or blood-stained pus will flow from a highly- 


stuge. 


igjected and swollen urethra; the whole glans and penis will become 
red, swollen, and painful; micturition will also probably be difficult, 
painful, and scalding, the passage being obstructed by the swelling of 
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the mucous membrane. Chordee, or painful erections, as the disease ad- 
vances will appear, ancglater on perineal pain, if not suppuration. The 
groins, testicles, and perineum, too, become the seat of more or less ten- 
derness; and constitutional symptoms show themselves, varying with 
the degreegf the inflammatory action ; in some subjects the febrile con- 
dition is well marked, but in most it isabsent. After the lapse of ten 


or fourteen days these acute symptoms partially subside, the discharge Chronie. 


becomes thinner and more muco-purulent, the external signs of inflam- 
mation less marked, the pain on micturition less severe; the perineal, 
inguinal, or scrotal pain probably will have disappeared, and a thin 
muco-purulent urethral discharge, with a slight sensation of heat on 
micturition, alone remaining. 

When these symptoms are allowed unchecked to run their course 
they will gradually pass into the condition known as that of gleet, in 
which a thin muco-purulent urethral discharge exists, unattended by 
any local or general source of pain. Gleet, however, may be the result 
of some stricture or local urethral disease, such as an ulcer. 

The ordinary seat of the affection is the mucous membrane of the 
urethra, the orifices of the lacunz being chiefly involved. The fossa 
navicularis and parts around, and the mucous membrane of the bulb, 
are the most common seats; the dissections of Sir A. Cooper, Ricord, 
Thompson, and others, having proved this. At times, however, gonor- 
rheal inflammation may, as Wallace pointed out (‘On Venereal 
Disease’), involve at the same time the whole of the urethra, the 
bladder, the testicles, the glans, and the prepuce, in the male; and 
in the female, the nymphe, clitoris, vagina, &c., the disease, as it 
creeps along to the posterior part of the urinary passage, decreasing in 
intensity in the anterior. In severe cases the inflammation may ex- 
tend to the submucous tissue, and run on to thickening, and even to 
suppuration. 

Urethritis, the result of some mechanical irritation of the urethra, 
is rarely acute; it, as a rule, subsides as soon as the cause has been 
removed. Urethritis, the consequence of some gonorrheal contagion, 
is almost always acute, and having once been started is not readily 
arrested. 

Gleet, whether the consequence of an acute or subacute inflamma- 
tion, when of some standing, is almost always due to some urethral 
contraction or stricture. 

In the female, gonorrhea is to be recognised as a yellow purulent 
vaginal discharge accompanied by heat, pain, and signs of acute in- 
flammation. The less purulent it is, and the more the discharge is 
made up of mucus and epithelium scales, the greater is the probability 
of the disease being due to vaginal irritation other than gonorrheeal, 
that is, to leucorrhea; and, when the discharge is made up of masses 
of glutinous, semi-transparent, albuminoid material like the white of 
egg, the more certain is it that the discharge is uterine and comes from 
the glands in the neck of the uterus. 

It must be remembered,’ however, that in both sexes, as long as any 
purulent or semi-purulent fluid is poured out by the mucous membrane 
of the genital passage (even the slightest gleet), violent urethritis, or 
inflammation of the vagina, may arise in another subject by contagion, 
and there is good reason to believe that sexual excitement is an impor- 
tant element in aiding the propagation by contagion. Mr. J. Morgan, 
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of Dublin, believes that the vaginal discharges of constitutionally in- 
fected women are the cause of the majority of gores in men. 

TREATMENT.—Gonorrhca or urethritis is a l0cal disease and may be 
treated locally with success. When it is the result of local irritation 
from the passage of an instrument, no treatment is called “or, the dis- 
charge ceasing naturally as .soon as its cause has been rdmoved, but 
when from gonorrhceal contagion, such a result is not met with. 

In a very acute clap, when the urethra and penis are swollen from 
vascular turgescence, free purgation with salines is the best practice, 
and, in plethoric patients, the addition of antimony in quarter-grain 
doses to excite nausea is most viiluable. 

In less severe cases, copaiba may be given in doses of twenty drops 
or half a drachm three times a day with advantage, but this drug 
should not be continued for more than three days. If it is to do good 
it will show its influence within that time, and a longer continuance of 
the drug is useless and deleterious. The yellow oil of sandal wood may 
also be employed in the same dose and under like circumstances, and 
at times, it ucts most beneficially even when the copaiba has failed, but 
it is in no way certain in its action. 

For cleansing purposes an injection containing three or four drops of 
Condy’s fluid to the ounce of water is to be advocated. It may be used 
in all stages of the disease. Astringent injections are always of value 
when they can be used frequently and efficiently, but strong injections 
are to be condemned. They may cure the disease suddenly, but more 
commonly they fail, and set up inflammation of the bladder and other 
mischief, by adding to the irritation. 

‘The best injection in all stages of the disease is tannin in the pro- 
portion of three to six grains to the ounce, and next to this is alum in 
the proportion of two or three grains to the ounce, or the chloride of 
zinc, one grain to the ounce. A solution of salicylic acid is also good, 
half a drachm of the acid being dissolved in six ounces of water with 
a scruple of borax. The perchloride of mercury, one grain to six 
ounces of distilled water, as an occasional injection, has been recently 
advised. To be of use injections should be used from four to six times 
in the twenty-four hours. An ordinary glass syringe will answer every 
purpose if the glans penis be well held, but there are special syringes 
which are supposed to have some advantages. During this treatment, 
the use of such alkalies as the citrate or tartrate of potash in twenty- 
grain doses, or ten grains of the bicarbonate may be given, and good 
food allowed, but little or no stimulant. 

* In the chronic stage, I have found great benefit from the introduc- 
tion into the urethra of a large catheter covered with the glycerine of 
tannic acid; and, at timés, the Suppositorium Acidi Tannici rolled into 
sticks and passed into the urethra acts most beneficially. 

The best: way to give copaiba is as a bolus mixed with calcined mag- 
nesia, and wrapped in wafer paper, or, asa mixture with gum and pep- 

rmint water. The capsules are uncertain in their action. Copaiba 
is well known to produge in some patients a severe rose urticarious 
eruption. Cubebs are less to be relied on than copaiba. 

In using injections, the object is to make an impression upon the 
mucous membrane by their astringent effects, and to keep it up. 
Weak astringents frequently employed are far more valuable than strong 
ones used at longer intervals. When so used they are as beneficial in 
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gonorrhea] inflammations of the urethra as in that of the eye. When 
@ man can devote himgelf to the cure of his clap, and throw into his 
urethra a weak astringent every hour, he will often check it within 
two or three days, in the same way as a gonorrhceal inflammation of 
the eye mgy be controlled under similar treatment. The nitrate of 
silver injection is an uncertain, and, at times, a dangerous remedy, 
adding often to the diséase instead of diminishing it. In all cases of 
long-continued clap or gleet in the male, the presence of a stricture 
should be suspected. It may often be made out by the passage of a Bougie, 
full-sized bougie a boule, when an ordinary catheter fails to detect it. 
The gleet should only be satisfactorily treated by the cure of the stric- 
ture, that is, its full dilatation. 

Tonics, particularly iron, are valuable adjuncts to the treatment. ‘Tonics. 

All connection must be forbidden for some time after the apparent 
cure of a clap, for any sexual excitement is likely to be followed by a 
relapse. Drinking and smoking to excess are injurious. 

In women, a clap is readily cured by the frequent use of astringent Treatment in 
injections of tannin, alum, or sulphate of zinc, 38s to a pint; the pas- the female. 
sage into the upper part of the vagina of the tannic acid suppository 
is also excellent treatment. In the use of both these means the patient 
should lie down with her hips raised, and the astringent should be 
allowed to remain in the passage. To inject it sitting or standing isa ~ 
useless, although too common a practice. 

Complications.—In male subjects, inflammation of the epididymis is Complica- 
the most common complication, the disease, doubtless, spreading in a tions. 
direct way from the urethra through the vas deferens and cord to the 
epididymis. In some cases it stops at the cord; in others, it goes on Epididymitis. 
to affect the testicle itself. It is often associated with hydrocele, 
and from this fact some Surgeons have been led to believe that 
inflammation of the testicle itself is a common consequence of a 
clap. 

The treatment of this affection will be considered in a future 

age. 
: in the female, inflammation of the ovary is said to occur, and even 
pelvic peritonitis. 

Abscesses in the cellular tissue external to the urethra, penile or Abscess. 
perineal, are often met with in acute gonorrhea, and should be opened 
early. 

Chordee, or painful erection caused by the stretching of the corpora Chordes. 
cavernosa, into which inflammatory products have been infiltrated, is a 
common consequence, and a very painful one. Full doses of opium 
(gr. j), or ten grains of henbane, and a like dose of camphor, are 
reliable remedies. Ricord used a suppository of ten grains of camphor 
and one grain of the extract of opium; I have sometimes thought the 
morphia suppository the most useful. Belladonna also smeared over the 
urethra gives relief at times. ; . 

Retention of urine may likewise occur from the mechanical closure Retention of 
of the urethra through its swelling, fromaspasm of the urethra, or wine. 
from both causes. The warm bath and opium are the best remedies 
for the complication, a catheter being passed only when an absolute 
necessity exists. > 

Inflammation of the prostate is likewise a complication, as is also Inflammation 
énflammation of the bladder. (Vide Chapter XXI.) of prostrate. 
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Inflammation of the inguinal glands or sympathetic bubo is often 


i the glands occupying the upper part gt groin being usuall 
volved, but those below Poupart’s ligament dre not seldom affected. 
In neglected cases these glands may suppurate. Fomentations and 
tonics are the necessary treatment. The absorbents of the penis are 
at times inflamed and suppurate. 

Balanitis.—When the glans penis and prepuce are involved in the 
inflammation, and this inflammation is attended with profuse discharge, 
balanitis or external gonorrhea is said to be present. This affection 
may be due to want of cleanliness as much as to gonorrhmal contact. 
When the prepuce becomes edematous, and is long, phimosts takes 
place; when narrow and retracted behind the glands, so as to be 
irreducible, paraphimosie exists. 

This balanitis should be treated locally by astringents, such as the 
acetate of lead or the nitrate of silver lotion, v—vj grs. to the ounce, 
painted on the inflamed part. Phimosis and paraphimosis should be 
treated on principles already stated. 

It should be remembered, too, that a balanitis associated with a 
rawness or erosion of the glans or prepuce may be due to a syphi- 
litic inoculation. 

As a consequence of balanitis warts are very common, and may 
cover the mucous membrane of the glans and prepuce, or invade the 
urethra itself. They may grow toa great size, putting on much the 
appearance of a cancerous penis. J have seen them perforate the 
prepuce of a penis when phimosis was present. 

They can only be treated by removal. When extensive, their excision 
is the best plan, the operation being performed with the patient 
anesthetised, the nitrate of silver or perchloride of iron, or the gal- 
vanic cautery, being freely applied to the base of the warty growths. In 
less severe cases, the warts will often wither if kept dry with the oxid 
of zinc or the fresh powder of savin. ; 

All warts are not, however, gonorrheal ; some may arise without any 
such cause, even in clean subjects. They are, nevertheless, contagious. 
In women, they are often found up the vagina, but more frequently at 
its orifice. 

Gonorrheal Rheumatism. 


An affection so called is an undoubted complication of the disease, 
explain it as we may. At the end of an attack of clap patients 
without doubt are often attacked with severe pain and tenderness 
of one or more joints, attended with effusion and constitutional dis- 
turbance. It may occur with every fresh attack of clap, and I have 
recorded a case in my book on the joints, in which it recurred sixteen 
times after sixteen different attacks of gonorrhea. Some authors look 
upon this affection as a species of pyemia, due to the absorption of 
some morbid matter from the inflamed urethra, but evidence is still 
wanting to prove the truth of the theory. Itrarely appears during the 
acute stage of the affection, mostly in the chronic, but arrest of the dis- 
charge cannot be associated with its appearance. The knees and ankles 
are the joints mostly involved, yet those of the (upper extremities are 
so at times. The fair-haired and what are called strumous subjects 
afe said to be more prone to the disease, but I cannot say I have 
observed this. At times the rheumatic pains are more confined to the 
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tendons, fascie and muscles; the heels and soles of the feet are also 
frequent seats; as a result of this inflammation the parts involved, 
and particularly the fad¥is, may soften and yield. The late Dr. Babing- 
ton used to say that this form of fascial rheumatism was found only in 
those who had taken copaiba,. 

The dis may be “acute,” “subacute,” or “chronic,” and when acute 
it may run on rapidly to suppuration. The most acute example of sup- Acute case. 
puration of a knee-joint I have seen was of this nature: it occurred in, 
a man, et. 35, during the acute stage of gonorrhea. It was treated by 
free incisions into the joint, and followed by a good recovery with a 
stiff joint. This may well be called acute gonorrheal synovitis, to dis- 
tinguish it from an acute gonorrheal arthritis, upon which my friend 
and colleague Mr. Davies-Colley has written an able paper (‘Guy’s Hosp, 
Rep.,’ vol. xli, 1883, p. 187). Gonorrheeal arthritis “is as often found in Symptoms of 
the female as the male—perhaps more often. It usually begins before the arthritis, 
gonorrhoea or discharge has existed for any considerable time, and the 
subjects are generally under the middle age. The onset is like that of 
an attack of acute rheumatism. The patient is feverish, and has pain, 
tenderness, and swelling of several joints. These symptoms are often 
so severe that he has to take to his bed. In a few days the inflamma- 
tion leaves all the joints save one, in which it concentrates itself with 
great severity. This may be any one of the larger joints. Most fre- 
quently I have seen it in the elbow. The appearance of the joint is not 
at all like that which is seen in acute synovitis. There may be effusion 
within the synovial sac, but the most striking characteristic is the 
cedema of the soft parts round the joint, accompanied, as a rule, during 
the height of the attack, by redness of the skin, The swelling is in 
some cases very great, and when the elbow has been affected 1 have 
seen the redness and cedema extending from the shoulder to the wrist- 
joint. I believe that the superficial effusion is due to the inflammation 
having attacked especially the fibrous tissues of the capsule rather than 
the synovial membrane by which it is lined. The slight amount of 
effusion which occurs in the synovial sac is probably secondary to the 
affection of the adjacent fibrous tissues, just as we sometimes see an 
acute periostitis near the end of the diaphysis of a long bone accom- 
panied by some effusion into the neighbouring articulation. The joint 
is very tender, hot, and full of pain, and any attempt to move it gives 
rise to excruciating pangs. The general temperature of the body is 
but little elevated.”” From the great edema which accompanies this 
affection it may be mistaken for phlegmonous erysipelas, phlebitis, or 
lymphangitis; but a little care should prevent an error in diagnosis 
from being made. Mr. Davies-Colley has pointed out that it may be 
associated with cardiac complications. 

TREATMENT.—Medicines seem to have but little influence on this Treatment, 
disease. Local treatment is, however, very necessary, such as immo- 
bility of the affected joint, with warm fomentations, with or without 
the decoction of poppy-heads. The extract of belladonna or opium 
diluted with vaseline is at times a valuable application. Opiates to 
relieve pain are essential. és 

Should the joint suppurate it must be dealt with by free incisions. 
In the arthritic form this result is rare. When the acute symptoms 
have subsided pressure is of great value. . 

Under all circumstances the urethral or vaginal discharge must be 
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cured, Passive movement of the joint must be resorted to as soon as 
swelling and heat have gone, but many joints bgcome permanently stiff 
after this affection. 

Messrs. Duplay and Brun, who have written on the subject (‘ Ar- 
chives Générales de Médecine,’ 1881), advocate the use of plaster of 
paris splints. 

Herpes Preputialis. 

Herpes « This is a simple affection, which may be mistaken for chancre, and is 

preputiali. known by the appearance of a crop of vesicles around the corona of 
the glans, or upon the external or internal surface of the prepuce. It 
is generally attended by much Socal irritation and local evidence of 
inflammation, the vesicles when they burst often discharging freely. 
The affection runs its course in a few days, and then the parts heal. 
A zine lotion of three or four grains to the ounce, or a solution of 
nitrate of silver gr. v to the ounce, expedites recovery. 

The number of vesicles and their grouping is generally sufficient to 
enable the Surgeon to diagnose this affection from a venereal disease. 


Chancre 


On chancre, may be defined as a sore the result of venereal contact, and in 

Definition, 9 general way it is found upon the penis of the male and genitals of 
the female, but it may be seen upon other parts of the body, such as 
the pubes, thighs, lips, tongue, nipples, fingers, &c. &c. in fact 
wherever the secretion from an infected subject may be applied to a 
raw surface. 

Generally In by far the larger number of cases, this disease begins and ends as a 

local, local affection; in a smaller number it is a local inoculation of a consti- 
tutional disease, and is followed by syphilis. The sore is not syphilis, 
although it is the direct means of communicating syphilis, any more 
than the inoculation of smallpox is smallpox, although the inoculation 
may be the means of giving smallpox. ‘ 

When local § SO long as the chancre is a local affection alone it is comparatively 

isusually unimportant, however extensive and troublesome it may be in healing. 

unimportant. Byt whenever it is the local inoculation of a constitutional affection 

such as syphilis, it is of grave importance, however apparently trivial 

may be the local sore. 

It becomes, therefore, a vital question to make out from the ap- 


Is a sore 8 

local or pearances and conditions of the sore, whether it is likely to prove a 
ce atta local disease only, or to be followed by constitutional symptoms, and 
ae to a certain extent this diagnosis may be made; that is,a Surgeon may 


Earl 
dia Josis from the external appearance of a chancre go so far as to say that in 


difficult. all probability, thts one will not be followed by syphilis and ¢ha¢ one 
will; but he can do no‘more; to dogmatise upon the point and to 
speak with certainty is beyond his power. 
The softand The chancre which will not in all probability be followed by syphilis 
the hardsore. is the soft suppurating sore. The chancre that will in all probability 
be followed by syphilis is the hard non-suppurating sore. 
Hunter’s John Hunter thus despribed the indurated chancre :—*“ The sore is 
chancre. § somewhat of a circular form, excavated, without granulations, with 
matter adhering to the surface, and with a thickened edge and base. 
The hardness and thickening are very circumscribed, not diffusing 
; themselves gradually and imperceptibly into the surrounding parts, 
but terminating abruptly.” In this description we read type of 
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the hard infecting chancre, the chancre of the inoculation of syphilis 
wherever found. Hupter adds, however, that “a chancre has com- 
monly a thickened base; and, although the common inflammation 
spreads much further, yet the specific inflammation is confined to this ab oheni 
base.” Awinfecting chancre may, too, appear only as a crack, excoria- attended wit 
tion, or indurated tubercle, without abrasion. asuppurating 
This form of chancre is commonly associated with some induration, °° 
not suppuration, of the first row of the inguinal glands, the multiple 
indolent bubo. Its secretion consists of epithelial débris, of globules of 
lymph more or less perfectly formed or disintegrating, and of serum, 
not pus, and not auto-inoculable. In debilitated and unhealthy sub- 
jects, adds Lee, infecting sores will suppurate as any non-specific lesion 
would do, and in such cases, it is sometimes very difficult to distinguish 
the secretion produced hy the local disease from that which depends 
upon constitutional peculiarity. 
The soft suppurating chancre is often multiple, has an excavated 50! chancre. 
surface with neatly shaped and cut edges us if the wound had been 
punched out. It has an irregular and worm-eaten surface secreting 
abundance of pus. It is prone to spread rapidly and to become pha- 
gedewnic. It has usually a soft base, but 1f otherwise, 1t will have what 
Ricord has described a phlegmonous hardness, and not a defined one, 
as is the syphilitic chancre. It 1s commonly associated with a sup- Generally 
purating bubo, and secretes pus, which “has the property of always vhs a ti 
reproducing its specific action when applied to another part of the vie a = 
same body, or when inoculated upon enother person.” —H. Lee. 
The experiments of Fournier and Rollet, and Lee’s observations, led Lee’s 
the latter Surgeon to “conclude that if a venereal sore yields a secre- observations. 
tion capable of being inoculated so as to produce the specific pustule, 
the evidence, so far as it goes, is in favour of its being a local disease, 
and of its not requiring constitutional treatment. If, on the contrary 
a flisease which we believe to be primary syphilis yields a secretion 
which is not auto-inoculable, then the evidence is against the local 
character of the affection and indicates a constitutional mode of 
treatment.” In this we read the type of the simple local venereal 
sore. 
In a clinical point of view, however, this great distinction between 
the two forms of chancre is not always definable; and consequently 
an intermediate class of cases in which syphilis occurs has to be recog- 
nised, approaching in their clinical features more the soft sore. 
There ‘are, therefore, three forms of syphilitic sore, which the The three 
Government Committee on Syphilis has thus well described :— seins ot 
One characterised by induration throughout its entire course ; ae 
One, soft in its early stage, and becoming subsequently indurated ; 
and one soft throughout the whole course, but which, unlike the simple 
local sore, is followed by constitutional disease. 
Hard sores do not of necessity give rise to syphilis, whilst soft sores 
may. And it is an undoubted fact, that the question of induration or 
non-induration is greatly determined by the position of the sore; 
chancres on the female genitals, simple or syphilitic, and chancres on 
the glans penis being rarely hard. 
The point, therefore, resolves itself into this—that the indurated, Conclusion. 
chancre with a fair amount of probability, although not certainty, may 
be the precursor of syphilis, and not a merely ldcal disease. The soft 
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or non-indurated sore, in exceptional cases, may be due to a syphilitic 
inoculation, although in the majority of cags, it is a purely local 
affection. — 

A crop of soft sores fringing the prepuce, or surrounding the corona, 
is, in all probability, a simple and non-syphilitic disease. { 

A spreading chancre with a suppurating bubo is probably a local 
affection. 

A small single chancre indurated from the beginning is the most 
suspicious of syphilis, although even in this there is no certainty of its 
being so. In fact, it is not pogsible to speak with any certainty as to 
a chancre being syphilitic or otherwise. Syphilis is a constitutional 
disease which can only be recognised by its constitutional symptoms, 
and not by the point of its inoculation. 

With respect to the period of incubation of a simple or syphilitic 
chancre, no definite time can be given, since it varies from a few hours 
to a week; but the multiple suppurating simple chancres, as a rule, 
appear more rapidly after infection than any other; the syphilitic 
chancre often does not appear for a week at least, sometimes two or 
three, after infection. Dr. Bumstead, of New York, says—“that an 
interval of at least ten days will be found to have existed between in- 
fection and the appearance of the sore.” (Edition of ‘ Cullerier’s Atlas 
of Venereal Disease,’ 1868.) 

A chancre, like any ordinary sore, may present different appearances 
at different times. It may be at its origin vesicular, papular, pus- 
tular, or an excoriation, and pass through the wlcerating, granula- 
ting, and cicatrising stages; in one case the ulcerating stage will 
be a long one, while in another it may be so brief as hardly to be 
recognised. 

The action of the sore may vary with the condition of the patient, 
as well as with the condition of the part upon which it is placed, and 
it will be influenced probably by the nature or stage of the infecting 
sore from which the disease has been communicated. 

A chancre, like an ordinary sore, when there is much local action 
and little constitutional power, may become irritable, inflamed, or 
phagedwnic, more particularly when drink, irregular living, and de- 
bauchery have so enervated the system as to render the patient 
unable to withstand the effects of any local irritation. These various 
actions may attack the chancre at any period of its progress. 

When a chancre is sloughing or phagedenic from the first, and has 
originated from an inoculation of syphilitic matter, there is every 
reason to believe that the sloughing process may have a beneficial 
tendency, since the very intensity of the local effects of the poison may 
be the means of preventing its absorption, and thus, also the outbreak 
of syphilis. When, however, the sloughing action appears during the 
ulcerating or later period of the chancre’s progress, it will have no 
such useful influence; for when syphilis is inoculated through a 
chancre, it is during its vesicular, papular, or pustular condition, prior 
to its ulcerative stage, end no action of the sore that appears after this 
period can have any effect in checking the diffusion of the poison. 
“Tf the inflammation spreads fast,” writes Hunter, “it shows a con- 

_ stitution more than naturally disposed to inflammation: if the pain is 
great it shows a great disposition to irritation; it also sometimes 
happens that they very early begin to form sloughs. When this is the 
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case they have a strong tendency to mortification.” ‘These three 
conditions of a sore,” adds Aston Key, commenting upon the above, 
“distinct in their cause and in their operation from the syphilitic 
action, are adverted to, as pointing out the distinction that is to be 
drawn betwen the irritable, inflamed, and the sloughing chancre, and 
afford a guide to the pathological Surgeon as safe and as intelligible 
as the more elaborate descriptions of modern writers.” (‘Guy’s Hosp. 
Rep.,’ 1840.) 

Treatment of Chancre. On treatment 

The uncertainty that most Surgeonse entertain as to the nature of a °f chaucre. 
chancre, from the knowledge that any sore upon the penis ranging 
from a simple excoriation to an indurated chancre may be the inocula- 
tion of syphilis, renders it desirable and expedient that all sores should 
be destroyed at the very earliest period, and when this is effectually ,_ oaiate 
done before the ulcerative stage has set in, or during the vesicular, gegtruction. 
papular, or pustular stages, there is good reason to believe that consti- 
tutional-syphilis may often be prevented. 

When, however, the sore exists as an ulcer, this abortive practice is be ti 
useless, indeed, in the majority of cases, it makes a small sore large, ees 
retards recovery, and in no way prevents syphilitic symptoms appear- place. 
ing if the chancre had had a syphilitic origin. But, taking all 
together, not one chancre out of four has a syphilitic origin. 

For the destruction of a chancre on its first appearance, nitrate of Means of 
silver, nitric acid, potassa fusa, or chloride of zinc, may be applied, brah hy 
so that the base of the sore is well destroyed. 

When this is not done, the chancre should be treated on ordi- Ordinary 
nary principles; to the inflamed sore, lead lotion, with or without ide 
opium, may be applied; to the sloughing sore, opium with tonics, in- 
ternally, are indicated; to the indolent sore, nitric acid lotion or 
black wash are the best stimulants; while to ordinary sores iodoform 
should be used. 

A chancre requires no special treatment, beyond its primary de- In early stage 
struction from motives of expediency, or with the hope of preventing [0 * sy 
constitutional infection. The common practice of applying black mes 
wash to all sores on the penis is not needed; and to cauterise all 
chancres at every stage of their existence as soon as they come 
under notice is unnecessary. When the powers of the patient are 
feeble, tonics are called for, and any special conditions are to be treated 
n common principles. 

Medicines useful for syphilis should only be given when other 
evidence of syphilis exists beyond that afforded by the local -inocu- 
lation. To treat all chancres alike, as if due to syphilis, is un- 
called for and unscientific; by doing so many patients are materially 
injured. 

Complica- 


Complications of Chancre. tions of 
chancre, 


Phimosis is one of the most common complications, and is found in phimogig 
at least a fourth of all forms of chancre and #& all stages of their pro- 
gress. It is probably most frequent with the sloughing sure. In the 
fringing preputial chancres, however, it is a common complication. It 
is an accidental accompaniment of a chancre, and is due to the inflam-e 
matory infiltration of the prepuce. When not severe, it is not a con- 
dition of much importance, if local cleanliness be attended to, for as 
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the chancres heal, the inflammatory oedema will subside and the parts 
will assume their natural condition. id 

When, however, edema is present, and a blood-stained discharge 
mixed with the débris of broken-up tissues escapes from ,beneath the 
prepuce, and doubt consequently is felt as to the natu#e, position, 
and charactcr of the chancre; when evidence exists that the parts 
beneath are undergoing a destructive process which demands direct 
local treatment, the prepuce must be slit up, the Surgeon taking: 
care to do this effectually ; since through a want of due attention to this 
point the glans penis may be* destroyed or the prepuce perforated. 
When the sore has been exposed it ought to be treated on ordinary prin- 
ciples. When a simple purulent discharge comes from the orifice of 
the prepuce, the constant use of water and simple lead or other injec- 
tion will probably suffice. Phimosis without inflammatory edema 
rarely calls for treatment. 


Phagedena. 


Venereal like other sores may slough, the suppurating chancre: 
being more prone to take on this action than the non-suppurating and 
indurated. When a sore sloughs from the first, it will probably prove 
to be non-infecting, and, even if syphilitic in its origin, it may lose its 
syphilitic nature, the sore, when the sloughing action has ceased, be- 
coming a simple one. This action is at times so intense that the penis 
rapidly swells, inflames, and becomes gangrenous after infection, the 
whole organ at times sloughing off; while at others the action will be 
more partial. 

In exceptional instances the mortification is of the dry kind. In 
the Peninsular War, when the British troops were in Portugal, 
this sloughing of the penis from inflammation was so severe that 
Inspector Fergusson (‘ Med.-Chir. Trans.,’ vol. iv) wrote :—“ It is pro- 
bable more men have sustained the most melancholy of all mutilations 
during the four years at war ,in Portugal through this disease, which 
was called the ‘black lion, than the registers of all the hospitals in 
England could produce in the last century.” He attributed the 
severity of this affection to the free sexual intercourse of persons of 
different nations. 

How far this phagedsena depends upon some peculiar power of the: 
infecting poison, or upon the constitution of the individual patient 
is difficult to determine, although the latter probably has the greater 
influence, since when any such depressing agency as that caused by 
drink, excess of venery, or illness is present, phagedeena is more likely 
to occur than under othér circumstances. 


Treatment of TREATMENT.—In the treatment of all cases of phagedena, opium, 


phagedana. 


tonics, and good living are the three essentials; while mercury and the 
iodide of potassium are inadmissible. 

Locally, the part must be kept clean by frequent ablution, and to 
this end, the prepuce often requires to be slit up. Lotions of nitric 
acid, one drachm to five ounces of water; of carbolic acid, one part to 
thirty; of sulphate of copper, five or ten grains to the ounce; of 
potassio-tartrate of iron, from ten to twenty grains to the ounce, are also 
‘useful, and opium in solution is often a good addition. When the 
disease spreads, local mercurial fumigation is said to be of value; but 
change of air is most beneficial. 
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Adenopathy or bubo is a common complication of the simple as well Bubo 
as of the infecting chancre; that is, it is found in the local venereal 
sore as well as in the ingtulotion of true syphilis, but in the former the 
gland as a rule suppurates, while in the latter it rarely does so, at any 
rate as a congequence of the local sore. 

“ Lymphavic absorption,” writes Lee, “from a suppurating syphi- Tee's views. 
litic sore (simple) necessarily produces a suppurating bubo; any 
attempt to prevent such an affection from suppurating is entirely 
futile. The disease within the lymphatic system is the same, and In simple 
runs a similar course as that upon the surface of the body.” GUreE: 

The bubo associated with the simple hon-infecting sore is the direct 
result of the absorption of the specific pus, the matter in the interior 
of the gland retaining its specific characters, whilst that outside the 
gland is ordinary non-specific pus. As the disease advances, however, 
the two fluids mix, and the whole acquires the characters of the 
specific fluid, the surface of the sore about the glands becoming in this 
way inoculated. 

In the infecting and syphilitic chancre the enlargement of the In infeeting 
glands is usually indolent, and unconnected with suppuration. It appears chancres. 
within the first or second week of the inoculation, and many glands 
are usually involved, forming hard, indolent, painless swellings. In 
exceptional cases, however, where the sore is a source of local irrita- 
tion, suppuration of the glands may take place—the suppurating bubo, 
in the course of the constitutional symptoms, being no rare event, 

The presence or absence of suppuration in the inguinal glands is not, Diagnostic 
therefore, evidence of any positive value as to the existence or non- Value of 
existence of a syphilitic affection. It may, however, be stated that a °" 
local sore on the penis associated with an adenopathy, which passes 

rapidly on to suppuration, is in all probability a local and not a syphi- 

litic affection, while a local sore with a simple induration of the glands 

is in all probability a syphilitic inoculation. 

In every form, therefore, of chancre, though more frequently in Simple 
the local sore, simple adenitis or sympathetic bubo may be met with #dente. 
as a result of local irritation, which differs in no respect from the 
adenitis of any other local organ. One or more glands may be in- 
volved in the action, and suppuration may be acute, subacute, or 
chronic. In the simple local sore it is usually acute. As a rule, too, 
the sore formed by the venereal bubo, unlike that resulting from 
simple adenitis, instead of healing kindly, often takes on very much 
the appearance of the local disease; the edges ulccrate, the opening May ulcerate. 
enlarges, and a large sore is formed; indeed, from this action, the 
serpiginous sore, to which allusion will be made, often takes its 
origin. At times the bubo puts on a phagedénic action, and spreads 
fearfully. 

In rare cases, the glands are said to enlarge without any local lesion, Bubo 
this chronic enlargement being followed by syphilis. I have, how- d’embiée. 
ever, never seen a marked instance of this, and in reputed cases have 
suspected the former existence of some overlooked local sore or fissure. 

Mr. Cock does not recognise the affection. 

TREATMENT.— There is nothing to be gained by suppuration of the Treatment 
inguinal glands, for even when associated with syphilis the poison is of bubo. 
not eliminated by such means, and when due to some simple local source’ 
of irritation is only an additional cause of annoyance. 
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"- “fo ertdeavong to prevent suppuration is, consequently, a wise courte, 
which can best be done by rest and the Toga application of cold 
in the form of ice, or lotions of lead, muriate of ammonia, or 
sakes When suppuration is threatening or cannot be retarded, warm 

Incision..  fomentations are the best, and as soon as pus has formedfa free inci- 
sion should be made, followed by warm-water dressing or a poultice. 
A vertical incision, as a rule, is the best; but when the abscess’ is 
large the opening should be made in the long axis. The application 
of leeches or iodine to a bubo that threatens to suppurate seems & 
useless practice. : 

In the indolent bubo, or rather where indurated glands exist, local 
treatment is useless; though care should be observed that no local 
source of irritation is added to that of the sore, and no excess of 
exercise taken by which the inflammation may be increased. 

When the cellular tissue around the glands is infiltrated with inflam- 
matory products as indicated by its brawniness, &c., the value of local 

Pressure, | pressure by means of a pad and the spica bandage (Fig. 278, vol. i, p. 758) 
is unquestioned ; while tonics, rest, and other constitutional treatment 
Local  —S>s are beneficial. The local application of some mercurial ointment at times 
application. npears to be of use, and a small blister, a strong solution of iodine or 
of nitrate of silver, is of value in hastening either the absorption of 
the inflammatory products or their suppuration. As soon as suppura- 
tion appears, the abscess should be opened. When a hard gland is left 
at the bottom of a suppurating wound the American practice of apply- 
ing such a caustic as the potassa fusa to its centre, to cause its death 
and subsequent sloughing, or Golding-Bird’s electrolytic caustic, occa- 
sionally is of great use, this practice being as useful in syphilitic glan- 
dular enlargements as in others. In some instances the removal of 
Sinuses to be the gland by the scalpel may be expedient. Sinuses must, if possible, 
laid open. always be laid open. 

If phagedeena attacks a bubo, the local application of nitric acid or 
the actual or galvanic cautery is sometimes called for, more particu- 
larly when, in spite of general or other local treatment, it spreads. 
Opium, tonics, and other internal remedies, must not be omitted. 


HYDROCELE OF THE CORD AND OF THE TESTICLE. 


Definition. Hydrocele, or a collection of serous fluid in close connection with the 
testicle or spermatic cord, is a term which has been applied to two classes 
of cases which differ in their progress as well as in their pathology, and 
agree only in the one marked and prominent symptom to which the 
term hydrocele is applicable. For clinical purposes, however, the word 
has certain advantages, and, with this view, may still be employed. 

Accepting the term, therefore, as signifying a collection of fluid 
in close contact with the testicle or spermatic cord, two great divi- 

Verieties,  Sions of the subject at once suggest themselves, namely, the “ vaginal 
hydrocele”’ or the collection of fluid into some portion of the tunica vagi- 
nalis, either of the cork or testicle, and the “encysted hydrocele” or 
spermatocele, which is an expanded and newly-formed cyst, as a rule, 
in connection with the epididymis, and but rarely with the body of the 
destis. 

lea of _ On the Formation of the Serous Sac.—It is well known to all who 

serous sac. have studied physiology that the testicle in its descent from the 
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loin during fostal life drawe with it into the scrotum two layers 

of peritoneum with itg attendant nerves and vessels, and that all 

pass through the internal and external abdominal rings in front 

of the cord into the scrotum, the posterior layer of peritoneum Hypothesis 
being in cise connection with the fibrous capsule of the body of of anatomical 
the testicle—the tunica albuginea—and the anterior in connection nitions 
with the purse or scrotum. In a perfectly normal condition, 

it is generally supposed that at birth, or shortly after, the two 

surfaces of this serous membrane close and become adherent, the 

canal which was at one time present ceasing to exist from the internal 
abdominal ring to the upper portion of the testicle; while in the 

scrotum the two serous surfaces remain permanently free for the pur- 

pose of allowing easy and ready mobility of the testicle in its scrotal 

covering. It is now, however, well known that the prolongation of Anatomical 
the serous membrane down the inguinal canal into the scrotal sac facts in 
often remains patent for a longer period than has generally been since 
supposed, and that in some cases it continues as a pervious canal process of 
during the whole of life It is likewise known that the vaginal pro- peritoneum. 
cess of the peritoneum may be closed at the upper part of the tes- 

ticle, but remain open above, during childhood, and even up to old age; 

also that this naturally formed peritoneal tube and sac may be closed 

at the internal or external abdominal rings, or at any intermediate 

spot between these points, or at its junction with the testis. 

As a consequence of these facts, it is tolerably clear that a col- 
lection of serous fluid may take place in any part of this prolonged 
serous channel, and that a hydrocele of the cord or testis of different 
kinds may be produced. 

- We thus find during infant and early life, from a want of closure Congenital 
of this tube at the internal ring, that a serous exudation may take bydrocele. 
place either into the cord alone or through the cord into the scrotal 

portion of this peritoneal sac. Under the former circumstances, a con- 

genital hydrocele of the cord, and under the latter, a congenital hY- conyenital 
drocele of the testicle, is said to exist. When the tubular portion of hydrocele of 
the canal is closed at the junction of the cord and testicle, and the cord. 
testicular part is open, a simple vaginal hydrocele exists; and, when 

the tubular portion of the canal is only closed at the internal ring, 

the hydrocele may extend more or less up the canal, even as far as the 

internal ring. 

In another class of causes the serous fluid may be confined between Diffused and 
the internal and external rings, giving rise to the so-called diffused ences , 
hydrocele of the cord ; and, when it occupies a still more restricted 2 ia 
space, it is usually described as an encysted hydrocele of the same part. 

The pathology of all these different conditions remains, however, the 
same ; the different position of the fluid being accidentally determined 
by the extent and lines of adhesion, or the closure of the peritoneal 
testicular prolongations. A congenital hydrocele may be complicated 
with a hernia. A reference to Figs. 261-2-3, given to illustrate the 
subject of hernia, p. 732, vol. i, will assjst the student in under- 
standing these points. ; 


The Pathology of Hydrocele. 


It may with considerable confidence be asserted that, as a general sein of 
rule, the secretion of the serous fluid which gives rise to the ordi- py, 
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vaginal hydrocele is due to an inflammatory affection of the 
tunica vaginalis, because in certain cases flocculigf pure lymph may be 
seen floating in the secretion, while in others spontaneous coagulation 
of the same may be observed. The thickening of the tunica vaginalis, 
moreover, which so frequently takes place in chronic casef the pre- 
sence.of membranous bands and septa in the cavity of the serous sac, 
and the fact that this form of hydrocele may be produced by extension 
of the inflammatory action from the epididymis or the body of the 
testicle, point likewise to the same conclusion. 

It is not, hbwever, so clear that,an inflammatory action has any in- 
fluence in the production of the serous effusion in the congenital form 
of hydrocele, in which a communication still exists between the ab- 
dominal peritoneal cavity and the scrotal serous sac; indeed, it would 
rather appear as if the exudation was of a passive nature and merely 
an excess of the natural secretion of the serous membrane, since in 
many of these cases the fluid rapidly disappears under tonic treat- 
ment, being reabsorbed as the powers of the patient improve, and vice 
versa. 

The fluid of a vaginal hydrocele is invariably albuminous, and 
under the influence of an inflammatory action this is markedly in- 
creased ; hence, the amount of albumen in the fluid of a hydrocele is 
determined by the nature and violence of the inflammatory action. 
In the congenital variety it is a thin, serous, and saline fluid of a 
clear colour, slightly tenacions and albuminous, the fluid differing in 
no single point from the natural serous fluid of the peritoneal cavity. 
In the acquired form it may present the same characters, but it is 
usually more tenacious and varics from a pale amber to a deep straw 
colour. In some examples the fluid will be stained with blood, in 
others it will hold cholesterine in suspension, at times being perfectly 
opaque and syrupy from the presence of such matters. It is, however, 
in the old and chronic cases alone that these last conditions are to be 
observed. 

In the acute vaginal hydrocele more or less fibrin will be found 
either in solution or in the form of false membrane or adhesions be- 
tween the two surfaces of the serous membranc; and, in the chronie, 
the walls of the cyst will be found to have undergone great changes; 
the thin clear membrane having become thick and opaque, owing to the 
organisation of the inflammatory product which had been poured out 
into its tissue, and in certain cases containing cartilaginous or ossific 
deposits, while on its surface it will present a firin fibrous appearance. 
In rare cases suppuration may occur in the tunica vaginalis, and even 
prove fatal. Thus, in 1883 a male child, xt.8 days, was brought to 
Guy’s with a red, swollen, glistening scrotum, and the report that it 
had not passed urine for hours. The penis and perinzeum were healthy. 
A catheter was passed without difficulty and a few drachms of urine 
drawn off, but the child died next day. After death the urinary 
organs were found to be healthy, but the tunica vaginalis on both sides 
was full of pus, and as thg vaginal process of the peritoneum on both 
sides was open and communicated with the peritoneal cavity, there was 
evidence of peritonitis by extension. 

Uncomplicated hydrocele, or a simple effusion into the tunica vagi- 

is, unassociated with any disease of the testis or epididymis, is 
generally a painless and insidious affection; it attracts attention 
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mainly by its size, and demands treatment chiefly from the mechanical 
inconvenience it caus@. It is generally of slow progress, and, as a 
rule, will be found to have existed for many months before seen by the 
Surgeon, the patient seeking advice only when the organ has become 
cumberson®, and from its weight has excited some pain and dragging 
in the lumbar region, 


The Clinical Examination of a Hydrocele of Testicle. 

On examining a testicle the seat of this disease, the enlargement 
will be found free and readily movable, and to occupy the position of 
that organ which it includes. On inquiring into the history of the 
case, it will be ascertained that the swelling appeared primarily in con- 
nection with the testis, and gradually encroached upon the upper 
portion of the scrotum towards the external rmg. On the Surgeon 
grasping the neck of the tumour below the external ring he will at 
once feel the cord clear and distinct above the tumour. In exceptional 
cases, however, the fluid will be found to pass upwards through the 
external as far as the internal ring, and in such examples the peritoneal 
testicular process has closed only at one point, and that is at its internal 
abdominal opening (Fig. 261). On taking the tumour in the hand it 
will be found to be light, and on passing the fingers over its surface it 
will be felt smooth and uniform. Fluctuation will also readily be de- 
tected on the slightest and most delicate palpation. The position of the 
testicle should then be looked for and made out; its natural site being 
somewhat posterior, and in large tumours, towards the upper part. But 
it must be borne in mind that in certain examples, that is, in cases in 
which the organ is malplaced, the testicle may be in front of or below the 
tumour. The best test of its presence is aflorded by manipulation ; 
the peculiar testicular pain felt on the application of pressure affording 
a@ certain indication. The question of translucency should next de- 
mand attention, for when present it is of peculiar importance, and 
indicative of the vaginal hydrocele. It must be remembered, how- 
ever, that such a symptom is not constant, since it is neither present 
in cases of hydrocele in which the tluid is thick, bloody, or opaque, nor 
when the walls of the vaginal tumour have become thickened by 
fibrinous deposit. 

It should be added that, for this translucency to be well observed, 
the integuments of the scrotum should be firmly stretched over the 
scrotal enlargement. 

The tumour is generally described as being of a regular and pyri- 
form shape, but this condition is very variable, since the shape of the 
swelling depends upon the openness of the, tubular peritoneal mem- 
brane of the cord and the connection which exists between the surfaces 
of the tunica vaginalis testis and tunica vaginalis scroti. When the 
canal has closed and withered down to the body of the testis the swell- 
ing will be more or less globular; and the higher the point of closure 
of the vaginal peritoneal sac towards the internal ring, the more pyra- 
midal will the watery swelling necessarily become. If adhesions exist 
between the two layers of serous membrane at the lower portion of the 
testis, the hydrocele will appear to be at the uppper part; and, when 
the natural contraction between the tunica vaginalis of the cord and gf 
the testicle is not completed (Fig. 263), an irregular or even hour- 
glass contraction may make its appearance—the outline of a hydro- 
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ole depending mach upon the anatomical conditions of the part in | 
which it is situated, and the pathological changg which may have re- 
sulted from the affection. The true pyriform swelling is best seen in 
childen, in whom the fluid will be found frequently to pass well up 
the cord ; in adults it is not, however, uncommon. 

Hydrocele occurs at all ages, but it is somewhat common at birth 
and middle age, and in a large proportion of cases appears as @ one- 
sided affection, and seems to affect the right or left testis indiscrimi- 
nately. Curling informs us that of 115 cases, 65 occurred on the right, 
44 on the left side, and 6 were dopble; while out of 117, my own cases, 
consecutively observed in which these facts were noted, 41 occurred 
on the right side, 62 on the left, and 14 were double—results coinciding 
with the opinions of Velpeau, Gerdy, and others. 

By way of summary it may be said a chronic vaginal hydrocele 

appears as a painless enlargement of the testicle, of slow and unequal 
growth, and of variable size, with a smooth and uniform surface, and 
more or less tense and fluctuating feel. It is invariably movable 
within the scrotum, and, as a rule, appears to be distinct from any 
abdominal connections. The presence of the testis within the swell- 
ing can generally be made out by the testicular pain which is pro- 
duced by pressure at its posterior and upper portion, if the tumour 
be large, and at its lower if small; or by the absence of translucency 
at one spot—the tumour, as a rule, transmitting light when its scrotal 
coverings have been well stretched. It has a tendency to remain 
tranquil for many years, and by age simply increases in size. It. 
occasionally grows to enormous dimensions, when the penis may be- 
come buried within the swelling, but never proves dangerous to life, 
It causes pain and requires treatment mainly from mechanical causes. 

Hydrocele of the Cord.—It has been already briefly explained how a 
hydrocele of the cord may be produced, and under what circumstances 
it may appear as a diffused or a so-called encysted tumour. It has 
likewise been shown how these two conditions are but rodifications of 
the same disease, the diffuseness or isolation of the affections being 
determined by the adhesion, or more or less complete closure of the 
vaginal process of peritoneum as it passes downwards into the scrotum. 
Thus, a congenital hydrocele of the cord will be present when, from a 
want of closure at the abdominal orifice of the vaginal peritoneal pro- 
cess, serous fluid can gravitate downwards towards the testis. A 
diffused hydrocele of the cord will be said to exist when, either at an 
early or late period of life, serous fluid collects in the vaginal perito- 
neal process, which is closed above at the internal ring, and below at 
any point above the upper portion of the testis. While in a third 
class of cases an encysted hydrocele of the cord may appear as a small 
isolated bag of serous fluid movable with the cord and connected with 
it, situated between any of these points (Fig. 377); its circumscribed 
nature having been determined by a more complete closure of the 
vaginal peritoneal process, and the limited space into which the effusion 
has taken place. 

Under all these conditions, however, the pathology of the affection 
1s the same, and the symptoms indicating its presence vary only accord- 
ing to the size and tension of the sac which contains the fluid. In the 
eongenital form, in which a communication exists with the peritoneal 
cavity, the hydrocele will fluctuate and have a smooth and uniform 
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outline, buat it can ‘never be tense. It will alao disappear more or less 

readily by pressure, d@& by elevating the testicle on the patient assuming 

the recumbent position, when the fluid will gravitate into the abdo- 

minal cavity with a rapidity which varies according to the size of the 
itonea¥ communication. : 

In the diffused hydrocele of the cord this disappearance of the swell- 
ing by rest or pressure will not take place, for in such the opening of 
the vaginal process will have closed naturally. The tumour will thus 
appear as a baggy or tense elastic swelling in the inguinal canal, 
which it will more or less fill. It w§ll give to the hand a sensation of 
fluctuation, and, in certain instances, may appear translucent. It will, 
moreover, on any traction 
of the testicle, be found Fig. 877. 
movable, and painful, in pro- : 
portion to the amount of 
tension of the cyst or of the 
inflammatory action. 

In the more localised or 
apparently cystic hydrocele 
of the cord, the same sym- 
ptoms will present them- 
selves. The tumour will be 
more isolated, probably more 
movable and more tense, and 
it will be readily acted on 
also by any traction on the 
testis. It may occur as a : 
single cyst or as many cysts, Encysted hydrocele of the cord. 
but each will present the 
same symptoms. When a single, tense, movable cyst exists, it may Smgle cysts 
be mistaken for a distinct morbid growth; but the diagnosis of the ay simulate 
case ought not to be difficult when care is observed. Fig. 377 well illus- oath. 
trates the ordinary appearance of the affection. 

TREATMENT OF THE VaGINAL HYDROCELE OF THE TESTIS.—In the Treatment of 
congenital hydrocele of young life surgical treatment should be very bydrocele. 
simple, for the disease, as a rule, readily disappears with age and in- Of 
creasing strength. A little cold lotion applied to the part, such as a Congenital. 
solution of the hydrochlorate of ammonia and tonic medicine, is fre- 
quently sufficient to effect a cure; for, as I have already stated, the 
effusion into the vaginal sac in these instances seems to be often of a 
passive nature. The hydrocele found in infancy is not, however, 
always of the congenital form. A hydrocele may exist in an infant in Of infantile. 
which there is no communication with the peritoneal abdominal cavity 
through the neck of the vaginal process, and, under these circumstances, 

a different treatment may be required. Cold lotions and tonics may 
be of use, and certainly should be primarily employed; yet in many 
instances the treatment will fail to cure the case. Acupuncture may be acupuncture. 
then employed, and the fluid allowed to esgape into the cellular tissue 
around the sac, when it may be altogether removed by absorption; but 
this treatment is not, asa rule, satisfactory, it being exceptional for a 
permanent recovery to be secured by such means, and I am disposed, to 
think it better practice to draw off the fluid by means of a fine trocar 
and canula, and to excite some fresh action in the membrane lining the 
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tunica vaginalis by stirring it up with the end of the canula. This 
practice has been very successful in my experience: 

The treatment of vaginal hydrocele in the adult. 

In early examples, when the hydrocele is still small, and consequently 
of little inconvenience, it is well, perhaps, to leave it alone, f + unless 
it causes anxiety to the patient, or proves troublesome or inconvenient 
from its size, there is no necessity forinterference. In very old people 
it is as well not to interfere, unless a strong necessity exists, as 
sloughing of the scrotum, suppuration of the sac, and other bad results, 
occasionally occur in these cases from slight causes. It must be added, 
that the feelings of the patient as to the amount of pain and incon- 
venience are the best guide to interference, very slight enlargement 
causing as much pain in some patients as a greater increase in others, 
If, then, some treatment be demanded, simple tapping should be 
performed as a primary measure, the fluid being drawn off by 
means of a modcrate-sized trocar and canula. In doing this, some 
care is necessary, although the operation is really simple, as diffi- 
culties are often made by the operator, while dangers result from 
want of caution. 

On the Tapping of a Hydrocele. 


Asa point of primary importance, the true position of the testicle 
should be defined. In the majority of cases it will be found at the pos- 
terior part of the tumour and towards its lower part, unless the hydro- 
cele be very large. At times, however, us has been observed, it will be 
found in front from a congenital malposition, as well as in certain other 
cases which are difficult to explain. The true position of the gland can 
generally be made out by manipulation, and further by the want of 
translucency in the tumour at the part it occupies. Having made out 


Fig. 378. 





Tapping a hydrocele. 


to a fair certainty the position of the testis, the tumour should be 
taken in the left hand and grasped firmly at its neck—the Surgeon 
taking care at the same time to stretch the integument well over the 
cyst, and to render its wall tense and unyielding (Fig. 378). . The 
trocar with well-fitting canula (having been previously well-oiled) should 
then be taken in the right hand, with the index-finger placed about 
thrge quarters of an inch from the extremity of the canula, while the 
front of the thumb rests on its flange. The object of this position of 
the finger is to prevent the instrument going in too far with a rush, 
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and thereby endangering the testicle; and that of the thumb to press 
home the canula as tiie trocar is being withdrawn. The tumour should 
be punctured at its lower part, care being taken to avoid any large 
vein, and the fluid allowed to run out. Having completely emptied 
the cyst,%the punctured integument should be firmly held and nipped 
up with the thumb and finger of the left hand, and the canula should be 
withdrawn. A little cold air or the irritation of the finger generally 
causes sufficient contraction of the dartos to close the wound and prevent 
hemorrhage or any further escape of the remaining fluid. A piece of 
lint, however, may be applied over the puncture for purposes of clean- 
liness and to prevent friction. 

In certain examples of this disease in the adult I have been induced May excite 

to stir up the cyst as I have described in the hydrocele of the young, 1fammation 
and have met with some success. In no instance has any evil conse. 1” Certain 
quence resulted from the practice, and in several, a cure has taken 
place, evidently from inflammation. I would advise this practice to The 
be confined, however, to young adults. As a palliative practice it ig operation a 
scarcely necessary to recommend any other than that described, as it Bot simple 
is simple, more efficacious than any other, and not more dangerous, 
Acupuncture has been advised, but it has no practical advantage over 
the siinple tapping, and it is certainly less successful in its result. In 
exceptional cases it may be good, particularly in such a case as Mr. 
Curling has described on the authority of Mr. Luke, of a gentleman 
who was about to proceed to a part of the world where surgical advice 
could not be sccured, and where the patient could then perform this 
simple operation on himself. I have more than once known a patient 
to tap himself. 

The period of relief which a patient experiences from a simple 

tapping varies exccedingly from a few weeks to many years; and even in 
the same patient the interval will be found to vary from time to time. 
In the young and middle-aged adult, when the general health is sound 
and a return of the effusion has taken place, unless any personal objec- 
tion should be made, it is generally advisable to adopt some plan for a 
more permanent cure. In old men it is the soundest practice to rest 
satisfied with the palliative treatment; and in such the radical cure 
should be proposed only in exceptional cases. 

Treatment of hydrocele of the cord.—The principles of treatment Treatment of 
which have been laid down in cases of hydroccle of the testis are like- nyeoeee of 
wise applicable to those of hydrocele of the cord, their application 
requiring only such modifications as may be demanded by the altered 
position of the affection. In the congenital hydrocele, no special treat- 
ment is required, because as strength comes to the child, the fluid 
probably will be re-absorbed ; failing this result, tonics should be given 
to expedite the cure, and some cold lotion, such as the chloride of am- 
monium with vinegar, 3j to Oj, should be applied. 

In the diffused or encysted hydrocele of the child or adult, more Treatment of 
active treatment is frequently though not in all cases demanded ; the ‘lift 
fluid will at times disappear without treatment, though it may recur °™ 
at a later date; still the affection ceases to trouble, and, unless 
some real inconvenience is produced by its presence, it is as well 
to leave things alone. When, however, pain or inconvenience is 4x- 
perienced, something must be done, and no doubt the best prac- 
tice is to evacuate the fluid. In small, tense, encysted hydroceles, the 
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of evacuating the fluid by acupuncture is certainly sound, 
meg by the trocar and canula is a operation of some 
where the cyst is small. Itmay be done with any needle, but 
those employed for cataract are probably the best, and ere ee 
#hould be made. Tapping may be employed as in any otiRr case of 
ordinary hydrocele. I have effected on several occasions the radical 
eure by injection, and have not met with any bad results. When this 
treatment fails, and further measures are demanded, as a last resource, 
an incision into the cyst may be made. 


€ 
On the Radical Cure of Hydrocele. 

It is not necessary to review all the various plans which have been 
and are now employed for the permanent cure of a hydrocele of the 
tunica vaginalis. It will be more to the purpose to give the line of 
practice which is most successful, and which at the same time is very 


Selection of simple, viz. the injection of the cyst with a solution of iodine. It is 


ection 
ie strength. 


4 perhaps not a question of much importance whether the fluid should 
be concentrated or diluted, or whether it should be permanently left 
in the cyst, or withdrawn after a few minutes have been allowed for 
it to act upon the secreting surface, such minor differences may be left 
to the fancy of the operator. My own judgment leans towards the 
practice of injecting from two to four drachms of a mixture of equal 
parts of the tincture of iodine and water, and allowing it to remain, 
care being taken that the canula is previously well pushed home into 
the cyst, and that no iodine solution is allowed to escape into the cel- 
lular tissue outside the sac. By this practice a radical cure is almost 
certain to be secured, and only exceptionally does any failure or evil 
result follow. The American Surgeons are fond of injecting from half 
a drachm to a drachm of pure carbolic acid liquefied with water or 
glycerine, into the sac, and, Dr. Levis reports, with success. In 
obstinate cases a free incision into the tunica vaginalis, and filling the 
cavity with carbolic or iodoform gauze, to make it fill up by granula- 
tion, is also to be recommended. When a cure does not occur, it is 
generally due to the fact that a hydrocele has been injected when some 
inflammation of the testicle co-exists, and from which ,it has been pro- 
duced. In all examples of hydro-testitis the practice of injection must 
be looked upon as injurious, and is treating the result of a disease, and 
not the disease itself, the effect, and not the cause. Within the last 
few years, where the iodine has failed, I have often used warm water 
as an injection. It answered well, but set up more inflammatory 
action than the iodine ; indeed, in several cases, it excited suppuration. 
Some of the Dublin Surgeons speak highly of the practice of intro- 
ducing into the sac of the tunica vaginalis a grain or more of the 
biniedide of mercury made into a paste with some grease, and I have 
followed this practice in some cases with advantage. I prefer, how- 
ever, the iodine treatment. , 


On Encysted Hydrocele of the Testis, 


On examining the testis of the adult after death it 1s by no means 
an uncommon occurrence to meet with small cysts connected with the 
epididymis. These may be single or multiple, and, in many instances, 
are very numerous. These cysts are generally more or less pedunculated, 
and, as a rule, are connected with the upper portion of the epididymis, 
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They are filled with a clear, watery fluid, which contains, .in certain 
cases, some granules. 0 

The pathology of the formation of these cysts is somewhat difficult Pathology. 
to understand, and, surgically, is of small importance, since they seldom, 
if ever, b&come of sufficient size to cause inconvenience, or to require 
any operative interference ; indeed, they are rarely diagnosed during 
ifs, and are only discovered on post-mortem dissection. 

Another kind of cyst is .occasionally met with connected with Variety. 
the testis, and in close contact, if not associated, with the epidi- 
dymis. It has been described as thg encysted hydrocele. It springs 
from the same part as the smaller cyst, but grows to much larger 
dimensions, and generally contains a very different kind of fluid. 

Its origin is as obscure as the former kind of cyst. It enlarges very 

slowly, does not give rise to any pain, nor does it produce any incon- 

venience other than that caused by its size. It seldom requires treat- 

ment in its early stage, and, as a rule, many years are allowed to pass 

before interference is demanded, the tumours frequently developing Frequency. 
for twenty years or more before advice is sought. ‘These cases are by 

no means so common as the ordinary vaginal hydrocele—not more 

than 5 per cent. of the cases of hydrocele being of this kind. 

A cyst is occasionally developed between the tunica albuginea of the Another 

testis and the tunica vaginalis testis, the pathology of which is very venery: 
obscure. Mr. S. Osborne suggests, and I think with good reason, that 
this is merely an enlargement of the corpus or hydatid of Morgagni— 
e constant structure, existing as a pedunculated vesicle situated between 
the summit of the globus major and the body of the testicle, between 
the visceral layer of the tunica vaginalis and the tunica albuginea 
(‘St. Thomas’s Hospital Report,’ 1874). Cases of this kind are 
described by Curling and Hutchinson. Guy’s Museum contains a 
specimen. I know of no means of diagnosing their existence. Their 
treatment would be similar to that of other cysts. 

Symptoms and diagnosis.—In an early stage of encysted hydrocele Symptoms. 
the diagnosis is not difficult, as the cyst usually appears as a kind of 
budding of the testis or rather of the upper portion of the epididymis ; 
as a tense, hard, globular, and, in some cases, pendant tumour, more 
or less intimately connected with some portion of the spermatic duct. 

It is generally discovered on the part of the patient by accident, and, 
when as large as the natural testicle, has been set down occasionally 
as an extra organ. 

The Surgeon is not often consulted in such a case in its early stage; 
the tumour usually having been allowed to grow to an inconvenient 
size before advice is sought. In forming a djagnosis, the history of the 
case will often at once throw some light upon its nature; and, in 
all probability, it will be found that the increase has been extremely 
slow, twenty years or more often intervening before the cyst attains 
anything like a large size. These encysted hydroceles probably never 
grow so fast nor acquire such dimensions as the more common vagina] 
species. = 

PiThe next feature demanding attention in the development of these fealaee 
cysts is their shape and outline, which are often rather striking. They" 
never in their early stage, and rarely at any time, assume the appear- 

ance of ordinary vaginal hydrocele, and almost always maintain a 

globular outline. 


Position of 
tentis. 


Nature of 
cystic 
contents. 


Vaginal 
hydrocele. 


Encysted 
hydrocele. 


Origin of 
spermatozoa, 


Illustrative 
case. 


Treatment of 


enc 
hy é. 


208 ENCYSTED HYDROCELE. 


The position of the testis in its relation to the cyst next claims 
attention, and a marked difference exists betweén the encysted and the 
vaginal hydrocele. In the vaginal, as a rule, it is to be found at 
the posterior part of the sac—when the tumour is small towards 
its lower, when large towards its upper part. In the «acysted, it 
is to be found in front, to one side, or below, and rarely at the pos- 
terior part. The reason for this is easily explained. The cyst is 
usually connected with the epididymis which normally lies at the pos- 
terior part of the gland. 

The nature of the cystic contents differs also in many points from 
the fluid of a vaginal hydrocele, and is very characteristic. In the 


. vaginal hydrocele the fluid has been described as being generally clear, 


like the serum of the blood, more or less albuminous, of a straw colour, 
and, at times, spontaneously coagulable, blood and cholesterin being 
also occasional elements. In the fluid of an eneysted hydrocele none 
of these elements are generally present; but, as a rule, it is a limpid, 
feebly saline, watery liquid; at times it is slightly opalescent, as if 
mixed with milk, and then it will be found to contain some granules in 
suspension, and frequently spermatozoa. Cystic hydrocele differs from 
the vaginal in the slowness of its growth, its globular outline, the 
anterior position of the testicle, and the nature of its cystic contents. 
The origin of the spermatozva in these cysts is a point of peculiar 
interest, and has been a disputed point with pathologists for many 
ears. Mr. Curling’s investigations on this subject have proved that, 
in some instances, their presence is certainly due to the rupture of 
one of the spermatic tubes which pass over and are in close connec- 
tion with the walls of the cyst—this rupture taking place generally 
from an injury, and being indicated by some rapid increase in the size 
of the cyst. Mr. Curling has shown that this history was given in 
several of the cases in which spermatozoa were found, and in some 
he was even able to demonstrate a distinct communication between 
the cyst and the spermatic tube. The following case tends to support 
his views. Robert P—, mt. 60, came under my care, at Guy’s Hos- 
pital, on December 28th, 1863, with an encysted hydrocele of the left 
testicle of twenty years’ growth. The increase had been very slow 
until the last month, when the tumour had doubled its normal size, this 
rapid growth having followed an injury produced by a fall. When 
first under my observation the scrotum contained an irregular cystic 
tumour on its left side, evidently made up of several cysts, of which 
three of iarge size could readily be distinguished, two being very tense, 
while the third was baggy. The testis was found on the inner side of 
the tumour. Tapping was at once resorted to, and the largest cyst 
emptied, many ounces of a milky fluid being drawn off. The second 
tense cyst was then tapped through the same opening, with a similar 
result, and the fluid collected in a distinct glass. The third cyst was 
also tapped, but in this the fluid was quite watery. The first two 
contained abundance of spermatozoa, while the third did not contain 
any. A good recovery togk place. 

The treatment of encysted hydrocele.—However interesting the two 
forms of hydrocele which we have just been considering may be, both 
in their pathology and in their points of difference, the treatment in 
the two cases is practically alike. When anything is required to be 
done, simple tapping may suffice, and, as a primary measure, it should 
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always be preferred ; but, should the radical cure be required, the injec- 
tion of iodine may be cried out. The slow growth of these cysts, how- 
ever, and the equally slow re-accumulatior of their contents, after tap- 
ping, are points which indicate the propriety of adopting the palliative 
treatment % the majority of cases. 


On Ruptured Hydroceles. 


It is well known that in children hydroceles, as a rule, disappear Rapture of. 
spontaneously with little or no treatment, but in adults such a result 
is most uncommon. Messrs. Pott, Cyrling, and Sir B. Brodie relate 
cases of this kind, and attempt to explain the process by which such a 
recovery takes place with more or less success. A single instance of 
the kind has passed under my hands for treatment. 

Charles C—, mt. 64, came to Guy’s Hospital on Jan. 29th, 1863, Case, 
with a hydrocele of the left testis, the size of a cocoa-nut. It was 
of two years’ standing, and had been tapped six times, under my 
care each time. He came under my notice at length when I was 
about to leave the hospital, and I did no mcre than examine the 
parts, which were tense and painful, telling the patient to return 
to me in the course of a few days to be relieved. When he came 
the following week all indication of swelling had completely disap- 
peared, the man assuring me that he had gone to bed the night of the 
second day before his visit with a large tumour, and that when he 
awoke it had disappeared. He added also that on the following morn- 
ing he had passed a large quantity of thin urine. The patient was a 
steady man and a widower, and told his tale with all the appearance of 
truth and with some astonishment. In three months the fluid had 
again collected, and he was tapped. This case was doubtless an example 
of subcutaneous rupture of the tunica vaginalis. 

In the following cases the rupture took place without hwmor- 
rhage. Rob. M—, wt. 66, came under my care in 1879, for a hydrocele 
of the right testis. It commenced six years before, und steadily in- 
creased up to one yeur and a half ago, when he accidentally struck it, and 
in four or five hours the whole swelliug had disappeared. He remained 
well for three months, when it began to increase, and on admission the 
tumour was the size of a fist. It was tapped and injected with iodine 
with success. 

At times rupture of the tunica vaginalis is followed by a blood 
tumour, and this occurs when any large vessel is ruptured. It took 
place in the following case. 

R. B—, et. 50, came under my care in July, 1879, with a large 
scrotal tumour. He said that his right testicle had been large for 
years, but that he had never been tapped. Four days before his admis- 
sion, when sitting at his desk, he felt a pain in his scrotum, and on 
putting his hand to it he found it enlarging, whilst the swelling of the 
testicle was rapidly diminishing. The scrotum continued to increase for 
three days, when it ceased to do so, and he came to Guy’s. When 
admitted the scrotum was very large, and measured ip circumference 
23 by 16 inches. It was uniformly smooth and but slightly painful. 
The groin had an ecchymosed appearance, and was brawny. Ice was 
ra On the fifth day I cut into the tumour and evacuated from, 
the scrotal integuments a mass of blood. Having done this, a rent 
about two inches long was clearly visible in the tunica vaginalis, and 


VOL. II. 14 


On 
heematocele. 


Diffused or 
encysted. 


Causes. 


Symptoms. 


When caused 


by injury. 


- was well, the cavity having granulated, 
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within this cavity was blood-stained serum ang clot. On turning this 
out the testicle was visible. The cavity was cieared out, washed with 
iodine water, and drained ; ‘and in the course of two weeks the patient 


The nature of these cases is not generally recognised. 


HAMATOCELE. 


As the term “ hydrocele”’ is applied to the effusion of serous fluid 
into the sac of the tunica vaginulis and of its tubular prolongation up- 
wards to the internal ring, as well as into the cysts which have been 
already described as being connected with the testis, so the term 
“hamatocele”’ is employed to designate an effusion of blood into the 
same parts. We thus have— 

A “vaginal” and an “encysted”’ hematocele of the testis. 

A “diffused” and an “ encysted” hamatocele of the cord. 

Hematocele may occur in an organ which had not previously shown 
any symptom of disease, or, it may be, associated with a hydrocele. It 
may appear spontaneously without an injury, or as the result of a blow, 
strain, or the tapping of a hydrocele. Jt may attack patients at any 
period of life, and in certain rare cases at a very early age, even in 
infancy. I have the records of a case in which it was suid to have 
made its appearance at two years of age. 

In the notes of my cases various causes have been assigned for its 
production. In more than one instance “it appeared gradually without 
any known cause.” In another “it occurred when hard at work push- 
ing a wheelbarrow, something giving way with a snap.” In the 
majority it came on as an immediate consequence of a blow, and in 
several as the result of the tapping of a hydrocele. In all, however, 
the result was the same—a more or less rapid, formation of a tumour 
in the position or neighbourhood of the testicle. 

Symptoms and diagnosis.—The symptoms of a hamatocele which 
has made its appearance without any injury or assigned cause are very 
obscure, and are pretty well summed up in the prominent one of a 
gradual and uniform enlargement of the organ. The swelling will vary 
in shape, as in a hydrocele, but, like it also, may present a more or 
less pyriform outline. The testicle will always, in the vaginal hemato- 
cele (on careful manipulation being made), be detected somewhere in 
the sac, and usually at its posterior and lower part, the peculiar tes- 
ticular sensation being produced by slight pressure. 

When caused by a sudden strain or injury, the enlargement will be 
more sudden as well as. rapid, and be found to follow close upon the 
receipt of the accident, while the rupture of the blood-vessel may be 
announced by the sensation of a sudden snap or giving way. 

The local symptoms are similar to those already described. 

The tumour, on its first appearance, may be somewhat soft and obscure, 
or clear fluctuation may be detected in it; but if much time be allowed 
to pass before eoming wader observation, this fluctuation will not, in all 
probability, be made out, for the effused blood rapidly coagulates, and 
gives rise to the sensation of a solid growth. The sac of the hamato- 


© cele, whether tunica vaginalis or cyst, rapidly alters in character, and 


becomes thick, and in certain cases fibrinous, or even cartilaginous; at 
first from the coagulation of the fibrine of the blood upon its inner 
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surface, and, in cases of longer standing, from distinct inflammatory 
changes, brought abou® by the presence of the blood acting as foreign 
matter. In some instances this thickening of the cyst is very great, 
even to the extent of half an inch. 

When a ‘hematocele has followed upon a hydrocele, there will usually When 
‘be & sudden enlargement of the part after the strain or injury, accom- followin 
panied with more or less pain, this pain apparently depending upon the Y4rocele. 
amount of distension to which the cyst has been subjected. If it 
follows the operation of tapping it will, as a rule, be recognised by the 
escape of more or less blood or bloodyfluid at the time of operation, 
and the rapid re-filling of the hydrocele sac or cyst with a more solid 
and opaque material. 

To form a correct diagnosis of heematoccle the history of the case is 
most important; indeed, more so than the local symptoms, for it is 
certainly true, that by the latter alone, in some instances, it is almost 
impogsible to mxke out the true nature of the affection. 

By way of summary it may be stated that a hematocele is usually & Summary. 
uniformly smooth, tense, and non-transparent tumour, with an indis- 
dinct sensation of fluctuation, but with distinct evidence of testicular 
pain on pressure. It may be accompanied with pain during the early 
period of the affection from the distension of the cyst, but not at a 
later date, or during its chronic stage, unless softening down. As time 
passes, it will become harder if no symptoms of inflammation show 
themselves; but on their manifestation, evidence of suppuration will 
soon appear, for hamatoceles have not, as a rule, a disposition to remain 
quiet like hydroceles, but tend to open outwards by the breaking up 
of the coagulated blood which has been effused, and the inflammatory 
process. 

The symptoms which indicate the presence of a hemotocele of the symptoms of 
spermatic cord are somewhat similar to those already described for hwmatocele 
vaginal hematocele, the difference in locality being remembered. It ub sperma 
is generally produced by a blow or strain, as in the ordinary vaginal =~ 
hematocele. It can be diagnosed by the suddenness of its appearance, 
or the suddenness of the enlarged hydrocele sac, by the opacity of 
the swelling and tendency to consolidation which it possesses, also by 
the accompanying ecchymosis of the parts. Cases are recorded by 
Bowman, Curling, and others, in which this disease obtained enormous 
dimensions, but such examples are very rare; the affection being very 
uncommon. 

On the Source of the Blood.—A very common question with students On the 
is, a8 to the origin of the blood in these cases of hematocele, and in source of the 
the spontaneous cases, and those following a gtrain or injury with an ete ae 
apparently sound testis, this question is difficult to answer with cer- 
tainty of accuracy. There can be little doubt, however, that a dis- 
tinct rupture of some of the vessels, probubly veins, which ramify 
i a the body of the testis, or on the tunica vaginalis, must have taken 
place. 

When occurring upon a hydrocele or after the operqtion of tapping, 
it is probably due to the distinct rupture or perforation of one of the 
large veins which ramify outside the tunica vaginalis, into its interior, 
or of one belonging to the body of the testis. e 

Scarpa relates a case of hematocele in which the spermatic artery 
‘was wounded, and Sir A. Cooper another, in which a distinct rent in the 


Z1Z ON DISEASES OF THE TESTICLE. 


tunica vaginalis was found on dissection. {his latter condition is 
probably the most common. 

Treatment of TREATMENT.—The;treatment of hemorrhage into the tunica vaginalis 

hematocele. testis, or cord, differs in no respect from the treatment of pemorrhage 
into any other part of the body. In the very earliest period of its 
occurrence, rest in the horizontal posture, with the testicles well raised 
and the application of cold, either as ice in a bag, or by means of the 
metallic tube, are the most efficient means to arrest the flow of blood 
and relieve pain. By such means the blood may also be reabsorbed, 
and all future mischief prevented. Should the blood, however, remain 
fluid for a long time, and no symptoms of reabsorption or of inflamma- 
matory action manifest themselves, it is a sound practice to draw off 
the fluid contents with a trocar and canula. I have had a case in which 
this course was adopted with good effect. 

If signs of inflammation appear soon after its occurrence, cold 
lotions and leeches, with the aid of saline purgatives, may occasionally 
be found efficient in arresting its progress, and to allow of the subsequent 
reabsorption of the effused blood. But should symptoms of suppuration 

Free incision. Show themselves, or of the softening down of the coagula, a free in- 
cision into the cyst or tunica vaginalis is the only sound practice, the 
whole semi-solid contents being thoroughly turned out, and the interior 
of the sac allowed to granulate. In old and chronic cases, with thick- 
ened sac walls, the same treatment is ulso effectual. I possess the 
records of many cases in which this plan was carried out with marked 
benefit. In one case of only four months’ duration, and in another of 
twenty-nine years, in which the tunica vaginalis was at least half an 
inch thick, and in both, a good recovery followed. I need hardly add 
that excision is rarely called for in the treatment of these cases, 
although, owing to difficulties in the diagnosis, it may occasionally have 
been had recourse to. I have seen several such instances, but beyond 
the loss of the organ no evil resulted. In old cases of hematocele in 

Exeiion. - aged subjects, the practice of excision is probably the best; but in 
the young and middle-aged it cannot be advised. The treatment of 
hematocele of the cord is to be conducted on similar principles. 


ON DISEASES OF THE TESTICLE. 
On Inflammation of the Testicle. 


Under the term Orchitis, most authors have been in the habit of 
m including the inflammation of two distinct portions of the testicle, and 
inflammation of mixing up the symptoms of two affections to the prevention of a 
of testicle. sound and clear understanding of the subject. In this chapter I 
shall separate the two, and describe inflammation of the epididymis 
as one affection, and inflammation of the true secreting gland as 
another, calling the former “ epididymitis,” and the latter “ orchitis,” 
In certain cases, it is true, both structures are involved in the in- 
flammatory action, and ¢ this state I shall apply the term “ testitis ;’” 
the three words accurately indicating the true seat of the malady, 
and their use, consequently, tending to facilitate its better study. 
¢ All Surgeons will be ready to admit the distinctness of these two 
parts, anatomically and physiologically, viz. the epididymis and the 
gland. It is as well also to acknowledge that pathologically they are 
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constantly divided, and I am certain that, to the student of the affec- 
tions of this organ, su€h a division tends to a more ready discrimina- 
tion and appreciation of the several diseases of the testicle. 

As a preliminary to the more special clinical and pathological con- 
sideration 8f these diseases, the following observations of Sir J. Paget, 
as given by Curling, upon the development of the epididymis and testis 
may be read with interest and advantage. 

Sir J. Paget observes “that, in the normal course of human develop- 
ment, the proper genital organs are in either sex developed in two Development 
distinct pieces, namely, the part for the formation of the generative of genital 
substance, the testicle or ovary, and the part for the conveyance of °8*#"*- 
that substance out of the body, the seminal duct or ovi-duct. The 
testicle or ovary, as tle case may be (and in their earliest periods they 
cannot be distinguished) is formed on the inner concave side of the 
corpus Wolffianum, and the seminal or ovi-duct, which is originally an 
isolated tube close at both extremities, passes along the outer border 
of that body from the level of the formative organ above, to the 
cloaca or common sinus of the urinary, genital, and digestive systems 
below. The perfection of development is attained only by the con- 
ducting tube acquiring its just connections at once with the formative 
organ and through the medium of the cloaca with the exterior of the 
body. The sexual character is first established when, in the male, the 
formative and conducting organs become connected by the develop- 
ment of intermediate tubes which constitute the epididymis; or when, 
in the female, a simple aperture is formed at the upper extremities of 
the conducting tube, and is placed closely adjacent to the formative 
organ. In both sexes alike the lower extremities of the conducting 
tubes first open into the common cloaca, and subsequently, when that 
cavity is partitioned into bladder and rectum, or bladder, vagina, and 
rectum, they acquire in each their just connections, and become, in the 
male, the perfect vasa deferentia, and, in the female, Fallopian tubes 
and uterus.” 

I will remind the student that the epididymis naturally forms the 
posterior and outer part of the testicle, and the secreting portion or 
true gland, the anterior; that the former in a perfectly healthy state 
is only indistinctly felt, the vas deferens on being traced downwards 
from the cord losing itself as it were in this part. The body of the 
gland can always be made out by its smooth and elastic globular form. 


On Epididymitis, or Inflammation of the Seminal Duct. 


Inflammation of the epididymis may be caused by some local inguinal 
injury, or the pressure of a truss, but as a rule it is a consecutive affec- Kpididymitis. 
tion, and occurs in association with a urethritis, gonorrhceal or otherwise, 
or as the result of some irritation of the prostatic urethra, such as the 
presence of a calculus, or the passage of a sound or lithotrite. Jt is caused 
by an extension of inflammation from the urethra down the vas deferens 
to the epididymis, and is an inflammation of the seminal duct and not 
of the seminal gland. It generally comes on guddenly, and is attended 
with considerable pain; a marked enlargement of the epididymis or 
posterior part of the testicle forming its chief local symptom. It is 
constantly preceded by severe pain in the anal and iliac fosse, and 
accompanied by special tenderness of the part, this tenderness being 
readily traceable up the cord, which is occasionally swollen and ade- 
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The enlargement of the epididymis is very rapid, and in some 
iiatances very great. It ‘avutiab y assumes & special oytline when 
wncomplicated, that is, when confined to this special part, the 8 
didymis appearing of a boat or truncated half-moon shape, pees ered 
body of the testicle in its concavity. The lower portion of this body 
is usually the most enlarged, being composed of the greater number of 
the convolutions of the tubes, and consequently containing more con- 
nective tissue, since it is fror’ the infiltration with inflammatory 
effusion of this connective tissue around the inflamed seminal duct 
that this enlargement is produced. 

The affection generally is acute, comes on suddenly, runs a rapid 
course, and is accompanied in most patients by some constitutional 
disturbance. In some subjects this is very severe, while in others it is 
of a milder description, the sharpness of the inflammation and the 
peculiarity of the patients influencing the severity 

It is at times, however, complicated with other conditions, such as. 
an, inflammation of the true secreting portion of the testicle, but this 
complication invariably occurs as a secondary symptom, and is pro- 
duced by the direct extension of the disease from the seminal duct to 
the gland. I have never seen a genuine orchitis, or inflammation of 
the seminal gland as a result of gonorrhcea, except as an extension of 
the inflammation from the epididymis, and it is in quite exceptional 
examples of this affection that the body of the testicle is ever involved. 

When the inflammation has extended to the gland itself, the diagnosis 
is readily made, the enlargement and great tenderness of the part clearly 
indicating what is the matter. The whole organ presents an expanded but 
flattened aspect, the swelling of the epididymis posteriorly, and of the 
body of the testis anteriorly producing this peculiar laterally flattened 
outline. The two inflamed parts will, however, be always felt distinct 
from each other, and can be readily distinguished. There is, however, 
a second complication of epididymitis, more common than that just 
described, which is, the effusion of fluid into the tunica vaginalis, or 
the production of an acute hydrocele, and ] am disposed to think that 
it is this apparent swelling of the organ which has given rise to the 
mistaken idea that orchitis is a common affection after gonorrhea. 
The enlargement of the organ from such a condition is, however, 
very different fiom that already described as due to an inflamed 
gland. It is more globular, tense, and elastic; it is certainly equally 
painful with that aflection, but its true nature can be readily made out 
by its translucency, and the presence of fluctuation on palpation. 
It is the result of a direct extension of the inflammation from the 
epididymis to the tunica vaginalis, and the following explanation of 
its occurrence by Gendrin, as given by Curling, who assents to its 
soundness, seems most satisfactory, since it is cet tainly borne out b 
clinical observation. He says, “when the subserous cellular tissue, 
which always participates in the inflammation of a serous mem- 
brane, penetrates into the interior of an organ, it becomes a ready 
means of communicating the inflammatory action, but when the con- 

«tiguous organ in subjacent parts is of a different structure from that. 
of the cellular tissue, the extension of inflammation inwards is checked. 
Thus, in the case of the inflamed tunica vaginalis, the cellular tissue 
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readily transmitted, the morbid action to the epididymis, but the tunics 
ugines, arrested its Progress to the body of the testicle, and this ex- 
plains the fact that, after inflammation of the tunica vaginalis excited 
by injection, the body of the gland is rarely found to suffer. On the 
other hand the epididymis is seldom attacked with inflammation with- 
out the disease being quickly propagated to the tunica vaginalis. The 
hydrocele, as a rule, however, disappears as the disease subsides in the 
epididymis, it being exceptional for the former condition to remain when 
its cause has been removed. 
As a consequence of this epididymitis, it is by no means un- 
common for a considerable thickening of the seminal ducts and of Thickening 
their surrounding cellular tissue to remain for many weeks or even of seminal 
months. In the majority of cases, however, this result does not uct. 
take place, for in the healthy*subject there is every reason to believe, 
that with the inflammation all effusion disappears, and the organ is 
left as sound.as it was before. In the cachectic patient this happy event 
does not, however, always take place, and more or less thickening of the 
inflamed part will generally be observed, the epididymis fecling indu- 
rated and enlarged, and in parts nodulated and cordy. It has been a 
disputed point by pathologists whether this condition ever leads to an Obstruction 
atrophy or destruction of the testicles, or whether it has any influence of semiual 
upon the true function of the organ in causing sterility, and upon this uct. 
point I have no positive facts to adduce, though I] have certainly 
secn a wasting of the glandular structure of the testicles after inflam- 
mation, the result of an epididymitis. In one instance I witnessed 
inflammation of the body of the testis In a young man who married 
at a time when he had a marked induration of the epididymis, the result 
of an attack of inflammation some months previously. 1 entirely 
attributed the inflammation in his case to the retention of seminal 
secretion from the obstruction to the seminal duct, the result of the old 
epididymitis, since we know that all ducts or canals, when surrounded 
by organised inflammatory products, are liable to obstruction or stric- 
ture, and it is only right to believe that the spermatic ducts are obedient 
to the same law, although this result may uot be very common. 
On the dictum of Sir A. Cooper it has generally been asserted that 
the left testis is more often attacked in cases of epididymitis than the 
right, but Curling’s figures and my own disprove the truth of this 
assertion, and show that in 202 cases of this affection the right testis was 
the seat of the disease in 113 examples, the left in 74, and both glands Right testicle 
in ld. The right organ is, therefore, more often affected than the left, most 
while in hydrocele the eft side is the most frequent seat of disease. frequently 
With respect to the cause of the disease, 1 took some puins during aiiecket: 
the eight years 1 was registrar at Guy’s td find out if the general 
Opinion was correct, that the epididymitis usually supervened on the As to the 
disappearance of the urethral discharge, and was relieved on its reaps cause of 
pearance; or if it could be traced to any peculiarity in the treatment °Pididymits. 
of the gonorrhea, to any neglect, or other cause. I have to confess 
that I was not able to connect these phenomena in any way, as the 
epididymitis made its appearance during all Btages of the complaint, 
and under every -kind of condition; when injections were employed, 
and when they were not; when copaiba and cubebs had been taken, 
and when they had not; although in some cases the diminution of the 
discharge and appearance of the epididymitis were coincident; but 
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such a result is only consistent with the genergl rule, that an inflam- 
mation set up in one part tends to relieve an inflammation existing in 
another, and more particularly in a neighbouring tissue. The disease, 
however, appeared in the majority of cases of neglected gonorrhea, 
and in others, in which strong injections had been recklessly employed ; 
but more particularly in the cachectic and irregularly living patients, 
who had been utterly regardless of their affection, and taken no means 
to keep the testes well suspended. 

Treatment of Epididymitis.—The treatment of this affection must 
depend upon the intensity of thetinflammation and the severity of the 
local and constitutional symptoms which it produces. Rest in the 
horizontal posture, with elevation of the testes, or even of the pelvis, 
active purgatives, with saline medicines, combined in acute cases with 
tartar emetic or colchicum wince are advantageous ; the local application 
of ice, hot poppy foientations, or swathing the parts in cotton wool, 
are often sufficient to check the disease at its onset, and prevent its 
passing into a chrouic stage. It is also a wise measure to administer 
an opiate at night. When the local symptoms and pain are very 
severe, leeches may be applied to the neck of the tumour, or one of 
the turgid veins in the scrotum opened. The use of mercury does not 
appear to be of much value, except as a purge. 

If the patient, however, froin social reasons, objects, or is unable to 
keep at rest, the parts must be well supported by a suspensory bandage, 
and a very efficient suspensor is formed by a handkerchief folded cross- 
ways in a triangle, the apex of which is well braced up posteriorly by 
& piece of tape or bandage, and the base attached firmly to a band 
brought round the waist. The same treatment must then be pursued 
as we have already indicated (Fig. 379). A better mode of supporting 
the testicles is by attaching two loops of tape three or four inches apart 
to the central portion of the postcrior flap of the shirt, and two long 
tapes to the bottom of the shirt front. On drawing the posterior flap 
between the legs, and looping the front tapes through the posterior 
loops, a most comfortable and efficient support is obtained. 

The treatment by compression, by means of 

Vie. 379, strapping or an india-rubber bag has also 

Uns been strongly advocated. I have used it but 

\ te, ‘| little in the acute affection, although in the 

more chronic or subacute, when the disease 

has passed into an inactive stage and little 

remains behind but the produet of the in- 

flammatory process, the treatment by pressure 

appears very valuable, indeed, more so than 

any with which I am acquainted; nothing 

tending more to hasten the absorption of the 
inflammatory product. (Fig. 383.) 

Vidal’s plan of puncturing the tunica va- 
ginalis or even the testis itself, has been 
érecly practised by some English Surgeons, 
and Mr. H. Smith speaks highly of its value. 
I have, however, never sccn a case calling 
for s0 severe a measure. When tension exists an incision into the 
tunica vaginalis may be made with impunity, but I should hesitate 
to puncture the testicle unless suppuration were present. 
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If mercury is ever ngeded in this affection, it is at the chronic stage ; 
as its power, Coubtless, lies in its tendency to produce disintegra- 
tion of inflammatory products, so it prevents the organisation and 
rig leat Seva sar of such in and around the spermatic ducts, and 
thus guards against the special evil effects of epididymitis. When I 
have had occasion to use it, I have done so as an ointment applied with 
pressure to the part, but how far the good results which I have had 
from the practice has been due to the pressure alone I am unable to 
say. Of late I have been accustomed to employ simple pressure in 
these cases, and have no reason to %elieve my success has been less 
favourable than previously. 

If suppuration takes place as a consequence of epididymitis—a result 
which occasionally happens—it is well to open the ahscess early, and 
freely ; by such a practice the discharge finds easy vent, and the for- 
mation of sinuses is prevented. Simple dressing to the part, and the 
use of the suspensory bandage are the best subsequent local means, 
while tonics and good living are generally required. 


On Acute Orchitis or Inflammation of the Seminal Gland. 


Orchitis or inflammation of the seminal gland as an acute affection, 
for the most purt, occurs as the result of an injury, but it appears at 
times spontaneously without any such cause, and more particularly in 
connection with parotiditis or mumps. It may, too, be due to an 
extension of inflammation from the epididymis or spermatic duct, 
but it rarely, if ever, takes place as a primary affection in connection 
with urethritis or gonorrhea. 

Acute orchitis may also attack the gland in its descent into the 
scrotum; the following case illustrates this fact :—Robert H—, 
wt. 12, was brought to me at Guy’s Hospital on June 20, 1859; and 
as he walked into the room it was at once observed, that his body was 
bent unusually forward, and his movement much restrained. The 
right testicle not having descended from the abdomen could not be 
felt, and the /ef¢ had first shown itself at the external ring three days 
before the boy’s application. Pain in the groin, extended upwards 
towards the loin, had been experienced for two weeks previously. 
The testicle, which had passed down the canal and partially through 
the external ring was about as big as an egg, and remarkably tender. 
The horizontal posture was ordered to be maintained with the thigh 
flexed, and cold lotion or ice applied. 1n three days, the symptoms had 
somewhat abated, and at the end of the week the swelling was much 
less. On July 11th, or the 21st day after coming under observation, 
the testicle had passed the external ring, although resting close to it 
in the scrotum. In another weck all pain had subsided; the testis was 
free, and the patient disappeared from observation, being quite well. 

On August 16th, 1871, 1 saw with Mr. Forman, of Stoke Newington, 
a boy, wt. 14, with acute inflammation of the left testis, which was 
at the internal ring. It was accompanied with such severe local and 
abdominal pain, constipation, and vomiting, as to lead Mr. Forman to 
suspect the presence of a hernia. Isaw the patient with these symptoms, 
and finding an inflamed painful inguinal swelling the size of an egg, I 
explored it with a scalpel, and discovered the tunica vaginalis filled with 
pus and a small undeveloped testis. All the symptoms speedily subsided 
after the operation, and a good recovery ensued. 
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The symptoms of acute orchitis are very eee and its diagnosis 
easy, for the rapid enlargement of the body of %he gland, its flattened 


- oval form, and extreme tenderness, are very characteristic. The patient 
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will complain of its weight, and, if standing, will probably assume a 
bent posture. The disease will be accompanied by extremé local ten- 
derness, and pain of a dull aching character which passes up the loins, 
round the hips, and often down the thighs. The scrotum will probably 
manifest some symptoms of inflammation, such as swelling, redness, 
heat, and increased vascularity. In exceptional examples there will be 
effusion of ‘fluid into the tunicg vaginalis, but this complication is 
not so common after acute orchitis as after epididymitis, for reasons 
which have been already given. 

: The constitutional symptoms will be those of general irritative fever, 


- and vary according to the susceptibility of the subject of the disease; 
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in some cases they will be very severe, and in others less so. 

Asa rule, it may also be asserted, that acute orchitis tends towards 
recovery and seldom terminates in suppuration, unless it be of the 
tubercular form, or affecting very cachectic patients. In one known 
example, it ended in gangrene of the part. This case was recorded 
by the late Mr. Harvey Ludlow in his unpublished Jacksonian prize 
essay. It was under the care of Mr. Stanley, who was induced to 
cut into the gland from the severity and obstinate character of the 
pain, and a black gangrenous cavity was exposed, which was seen after 
death to have occupied half theorgan. I have the records of a casein 
which the patient stated that one testicle sloughed out after inflamma- 
tion six months previously ; the nan came under treatment for inflam- 
mation of the other. The termination by suppuration, however, occa- 
sionally takes place, and numerous are the caamples of this condition 
which I possess. These cases may also at times.cnd favourably, the 
abscess healing withoutwny evil result, but too frequently the discharge 
of the abscess ends in what has been variously described as benign 
fungus of the testis, granular swelling or hernia testis. The latter is 
the most correct and intelligible name, the affection being the result of 
rupture or ulceration of the tunica albuginea, and the gradual extru- 
sion or hernia of the tubuli of the gland, the extruded gland being 
covered with granulations. The true nature of this affection was first 
described by Sir W. Lawrence in 1808 (‘Edinburgh Med. and Surg. 
Journal,’ vol. iv, p. 257). 

Acute orchitis as 2 consequence of parotiditis or mumps is a well- 
recognised affection, although it may be difficult to explain the 
connection between the two. It is described by some as a kind of 
metastasis, but there are no published facts tending to support this 
view ; no one, however, is ‘disposed to deny that the one affection occurs 
in connection with the other. The disease is not usually very severe ; 
it commonly passes away with little treatment, and leaves the testicle 
sound, few cases being on record of atrophy of the glands attributable 
to this disease. The symptoms are precisely similar to those already 
described, and need no further illustration. 

Treatment of Acute Ofchitis.—The ordinary principles of treatment 
applicable to local inflammation in general are to be acted on in 
the treatment of this affection. Rest in the horizontal posture with 
Glevation of the parts and cold or warm fomentations, according to 
the relief they afford, are points to be attended to; leeching the 
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groin or local venesegtion, and saline purgatives with sedatives are 
the chief remedies. “The disease has a tendency to get well by 
itself, and, unless badly treated or neglected, or attacking very 
cachectic gubjects, this will generally be attained. In extremely 
severe examples, when the inflammation runs high, tartar emetic in 
full doses is a most valuable drug; while colchicum in half-drachm 
doses of the wine, with saline purgatives, often acts like a charm. 
Opium in full doses may also be given where pain is severe, and 
constitutional disturbance great. An acute attack, however, generall 
runs its course in about ten days, andeseldom ends otherwise than well 


On Chronic Orchitis. 


Chronic inflammation is the most common of the true diseases of the on chronic 
seminal gland, and may follow the acute affection or an injury, but orchitis. 
most frequently it is induced by some special constitutional condition, 
such as gout, tuberculosis, and more particularly syphilis. 

The general symptoms of chronic orchitis, from whatever cause, 
are much alike, although they differ in some minor but important 
points. In the syphilitic affection the symptoms are somewhat 
peculiar, and, as its diagnosis is important, it will receive special con- 
sideration. The subject will consequently be divided for consideration 
into the ordinary forms of chronic orchitis and syphilitic orchitis. 
Chronic inflammation of the testicle comes on most insidiously, and 
unless it follows an acute attack, is so unmarked by any special sym- Symptoms. 
ptom, and unaccompanied by pain, that it is often only by the increased 
size of the gland that the patient is induced to seek advice. In some 
cases, however, this swelling is accompanied by pain of a dull and 
aching character. In the early stage of the disease the gland may 
be more or less painful on manipulation, but in a more advanced 
condition, or in a very chronic case, no local pain will be experienced 
even on somewhat rough manipulation, and in these examples, on 
firm pressure, the ordinary testicular sensation will fail to be excited. 

The genera] appearance also of the testicle, the subject of this affec- 
tion, is somewhat peculiar. It is not pyriform or globular, asin hydro- Shape of 
cele and many other affections of the gland, but has a peculiar sland. 
flattened outline from side to side, and a smooth, even surface, unless 
the disease be associated with some effusion into the tunica vaginalis, 
when the tumour will naturally assume more the shape of a vaginal hy- 
drocele. But the simple affection is rarely associated with such a com- 
plication, and when it is, the fluid, as a rule, is secreted in very small 
quantities. The epididymis, in exceptional examples, from the exten- 
sion of the inflammation to its tissue, may, be slightly enlarged and 
thickened, but this never occurs to any great extent. 

There are, also, seldom any constitutional symptoms worthy of remark, 
except in cachectic and irritable patients, when the dull aching pain 
of the part may give rise to some general irritability of the patient’s 
condition, and an anxious expression of countenance. 

The pathology of this affection is that of, chronic inflammation of Pathology. 
any other part, and consists in a more or less general infiltration o 
the gland, with an organisable or organised material; the inflam- 
matory effusion separating the secreting tubuli, and affecting them ig 
ways determined by the amount of fibrin poured out between them 
and the amount of pressure to which they are subjected; the in- 
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roving Bp in some cases being very generally diffosed 
between the tubuli, while in others it is dBposited in irregular 


woigses. When the material ponted out is very » and eq 
prac between the meshes of the testis, 4, ¢. a ee disease 


Tubercular 
disease of 
testis. 


Gouty 
inflammation 
of testis. 


ive or of long standing, that condition of the gland fi probably 

aced, which is indicated by an utter absence of the natural sensation 

of the organ on handling, or on firm pressure, and, under such circum: 

stances, there is the greatest anxiety for the subsequent maintenance of 

the integrity of the organ; though, should the disease make a 

favorable progress towards recovery, and the inflammatory product 

be re-absorbed, the pressure will be proportionately removed from the 

delicate tubuli of the organ, and the natural testicular sensation be 
restored. 

If the inflammatory product soften down, as it will in the delicate 
and cachectic subject, suppuration will take place, and in proportion 
to its extent will be the hability to a hernia testis. 

Again, should this inflammatory product proceed to a more perma- 
nent organisation and contract, the delicate tubuli of the testicle will 
suffer in proportion to the extent of the part involved, and an atrophy 
of the organ be the result as a consequence. 

All these complications are met with in various degrees in practice, 
and with greater or less frequency, the general condition of the patient 
having a@ more important influence in determining the result even 
than the treatment ; but I may add that there are few affections 
which are more amenable to good treatment than that now under 
consideration. 

When the disease is remarkably insidious in its advance, slow in 
its progress, and painless in its character; when the patient is 
eachectic and irritable, with an anxious countenance, a disposition toa 
hot skin, and to other symptoms of constitutional irritation ; and, more 
particularly, when the disease ends in suppuration, as in all proba- 
bility it may when coming on and progressing in the manner just 
indicated, it is reasonable to believe that the organ is the seat of tuber- 
cular mischief, and that it disorganises as a result. It must be added, 
too, that in these cases the tubercular affection is probably of the 
ee : aed tubercular form, and not of that crude nature 
which runs a different course, and to which attenti I 
esr tention will subsequently 

In gouty inflammation of the organ, the symptoms, as a rule, are 
not so chronic as in the class of cases to which we have just alluded. 
Indeed they may more rationally be described as being of a subacute 
nature, for though generally coming on slowly, they are manifested 
by greater local tenderness and pain—the pain being considerably 
aggravated at certain periods, and most probably at night. The 
disease has, moreover, a strong tendency towards recovery, and not 
towards disorganisation of the testis. Besides these symptoms, others 
indicating a gouty disposition will probably be present such as acidity 
of stomach, a loaded condition of the urine, and a more or less distinct 
history of gout. There “will also be frequent nocturnal pains of a 
darting character in the opposite testicle, leading the patient to fear— 
what is by no means rare—a double attack, and when these pains 
occur, they are valuable in connection with others as diagnostic 
symptoms. 
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Symptoms and Diagnosis of Syphilitic Orchitis. 


: hilitie 
’ That syphilitic inflammatory dieease may attack the testicle as any testis, of . 
other gland or texture within or without the body is at the present fe 
day a well-recognised pathological fact, and the credit of establishing 

this position is largely due to my colleague, Dr. Wilks. In what way 

the syphilitic differs from other forins of inflammation is a point Peculiarity of 
worthy of consideration, and, fortunately, the points of difference are syphilitic 
neither numerous nor deeply seated? The main one is palpable and iammation 
apparent, for even to the most casual observer it is readily seen, that ™ 8°" 
in syphilitic inflammations, there is not only an infiltration of the part 

affected with an organisable or organised material of a dense, firm, 

and fibrous structure, but a marked tendency of the deposit to un- 

dergo fibrous changes. We see this in every tissue and in every stage 

of the disease. We see it primarily in the almost cartilaginous hard- 

ness of the base of the true infecting chancre; we see it in the early 
constitutional symptoms of syphilis, and in the greater permanency of 

skin staining in the different eruptions; in the different affections of 

the mucous membranes in all their parts ; in the inflammation of the eye, 

cellular tissue, periosteum, and bone. The pathologist sees it, moreover, 

in the varied changes found after death in the internal organs of the 

syphilitic subject ; and the Surgeon sees it, likewise, in the inflamma- 

tion of the testes. For in the subject of hereditary or acquired syphilis, 

the testicle may at some period of the disease, and generally at a late 

one, become the seat of a syphilitic inflammation, which manifests all 

the peculiarities of this pathological condition. The affection is essen- Chronic 
tially chronic, as much so as the other forms of chronic orchitis, but §Y eae 
is almost invariably confincd to the body of the gland, and rarely ¢¢ pte. = 
affects the spermatic duct. It is quite painless in its nature, local and 

general, the patient bearing free manipulation without flinching, and 

often thinking little about his disease except from the increased size of 

the organ. The special sensation of the gland usually disappears at a 

very early stage of the disease, and there is rarely any constitutional 
disturbance accompanying its progress, It may or may not be asso- 

ciated with other symptoms of constitutional syphilis, but usually 

appears alone. 

The disease manifests itsclf locally in a special manner which Characters. 
claims attention. It usually affects the body of the testis and both 
testes at different periods of its progress, though rarely at the 
same time. It is almost always complicated by the presence 
of a vaginal hydrocele which at times increases to a considerable 
size, and much more so than in other forms of chronic orchitis. 
The most characteristic point of all, however, is the remarkable 
stony induration of the gland and its peculiar, irregular, nodular 
outline; small fibrous projections being distinctly visible from the 
body of the gkand in some cases, while in others, loose bodies are 
felt in the tunica vaginalis. - 
In the majority of cases this disease terminates by resolution, and Prognosis. 

apparently leaves the gland intact, although in many, a gradual wasting 
of the testicle is the result, which ends in atrophy, and as a conse- 
quence, in sterility. In exceptional cases, suppuration with or 
without hernia testis may take place. The disease, too, when appa- 
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rently cured, has a remarkable disposition to ypturn on the slightest 
provocation. ‘ 

The Treatment of Chronic Orchitis—There are few affections more 
amenable to treatment than chronic orchitis, especially when taken 
early; and there are none which better prove the value of pressure 
and mercurials in procuring the absorption and disintegration of in- 
flammatory products. In the common as well as in the syphilitic 
In a healthy subject with good 
powers and an unbroken constitution, any form of mercurial may be 
administered such as blue pill inf four-grain doses, or the perchloride ; 
or mercurial inunction, with the oleate of mercury, is likewise bene- 
ficial. The object of the Surgeon is neither to salivate nor to bring the 
patient rapidly under the influence of the remedy, but rather to pro- 
cure a lengthened and equal action of the drug upon the local disease ; 
the dose therefore should be carefully regulated. In my hands, the 
iodide of mercury given in one-grain doses, with five grains of Dover’s 
powder twice a day, or the mercurial suppository has proved eminently 
beneficial, the testicle being well strapped up by common soap plaster. 
(See Fig. 383.) Ina more cachectic patient in whom mercury may still 
be tolerated, the same treatment may be employed, though in smaller 
doses; and in others, the mercurial may be locally applied in the 
form of an ointment, or as an oleate dissolved in oleic acid in the 
proportion of five per cent. During this time tonics, such as 
quinine and iron, may be administered, and good living and fresh air 
enjoined. 

In certain examples, however, occurring in cachectic patients, it may 
not be desirable to administer mercurials in any shape; under such 
circumstances, iodine may be substituted in the form of the iodide 
of potassium in three- or four-grain doses, gradually increased to 
ten or twelve, combined with half-drachm doses of the syrup of the 
iodide of iron in infusion of quassia, three times a day. Locally, 
strapping, or rather pressure, should still be enforced. In hospital 
practice this treatment has been of great value; by it, steadily 
persevered in for six or cight weeks, even the worst of cuses may 
be expected to yield, the organ gradually becoming softer and more 
natural in sensation and shape, and at last resuming its normal 
condition. 

In the gouty form of orchitis, which can he recognised or suspected 
by the symptoms already quoted, the administration of colchicum is 
very beneficial. It should be given in small doses, and continued for 
several weeks. The acctic extract in half-grain doses, with Dover’s 
powder, is the best form, and with it a cure may generally be guaran- 
teed. This form of disease is easily reduced when early recognised. 
It is more liable, however, than other forms to relapses, but less so to 
disorganisation and subsequent atrophy. 

If there be sudden accessions of pain in the part, with other 
evidences of some fresh inflammatory attack, the application of a few 
leeches with hot fomentations is very serviceable, but these conditions 
are uncommon. 

When vaginal hydrocele co-exists with the inflamed gland—a fre- 
quent complication of the syphilitic variety—it is a good practice to 
draw off the fluid, to enable the Surgeon to apply his pressure with 
more certainty and better effect. It is of no use to attempt to cure 
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the hydrocele itself; aspit must be remembered that the hydrocele is 
the direct consequence of the diseased testis, and that it is of little use 
to treat the effect of a diseased condition, and not its cause. Remove 
the latter,yand the former wiil probably disappear; cure the orchitis, 
and the hydrocele will generally depart. 

I have the records of a case which passed under my care for treat- 
ment, where, by some oversight, this attempt had been made, and the 
hydrocele was tapped and injected with iodine on three different occa- 
sions, without success. Under the subsequent treatment the chronic 
orchitis disappeared, and with it the Rydrocele. 

It is not always desirable, nor is it possible in a large proportion of Rest. 
cases, to keep the patient absolutely at rest during the process of 
treatment. In some it is advisable to do so as much as possible, 
particularly when the patient experiences more pain and inconve- 
nience when walking or moving about, but, in the majority of cases, 
it is sufficient to keep the parts well supported. 

In the consideration of the treatment of chronic orchitis it has been 
stated that a good recovery may generally be secured by the means 
which have been suggested, when the disease has been taken in hand 
at an early period of its existence; that is, when not more than five or 
six weeks have been allowed to clapse. But in case of longer stand- prognosis 
ing, the prognosis is not so favorable, either as regards the removal of chronic 
of the disease, or the subsequent integrity of the part as a seminal orehitis. 
gland. These remarks apply more particularly to the syphilitic 
form of the affection ; for, if of long standing, the fibrinous matter 
has generally become too well organised for future absorption, and 
when this is the case the subsequent contraction of the organised pro- 
duct will almost to a certainty go on to the destruction of the semini- 
ferous tubuli, and an atrophy of the gland. In Guy’s Hospital Museum 
are several admirable specimens exhibiting this result. 

Again, in certain examples of chronic orchitis, whether syphilitic or 

otherwise, suppuration and disintegration of the gland structure will 
take place. ‘Tlis termination may be suspected when the disease is of 
a very torpid character, the pain of a constant aching kind, and when 
all treatment fails to influence its course. 

When pus has formed, its carly evacuation is the best practice, as & pug depdts to 
clean incision or puncture into the part often prevents that destruc- be opened. 
tion of the glandular structure and its fibrous covering, which usually 
precedes that troublesome affection, hernia testis. 


On Tubercular Disease of the Testicle. 


Tubercular disease of the testicle may attyck any part of the organ On 
—that is, either the seminal gland or its duct—or it may affect these Secs 
parts separately or together. It may show itself cither in the form of rp 
an infiltration of the so-called miliary tubercles, or in the more distinct 
and usual condition of the yellow, cheesy, unorganisable material de- When in form 
scribed as crude tubercle. When it appears in the form of miliary saad 
tubercle it is not characterised by any very dgfinite symptoms ; indeed aa 
the infiltration of a gland with those small, grey, miliary bodies seldom 
makes itself known by any outward visible signs, and their presence 
should be suspected only when a rapid disorganisation of the part takes 
place, after an attack of acute or chronic inflammation. Organs thus 
infiltrated have no power of resisting the inflammatory process, and, 
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whether it bea lung or a testicle which is the seat of this affection, 
active breaking up of tissue with suppuratifn generally ensues. I 
shall exclude from present consideration those interesting cases, remem- 
bering that while pathologically they are clearly to be recognised, prac- 
tically their presence can only be suspected when the resu¥t to which 
T have already alluded takes place. 
The other form of tubercular testis is characterised by more 
When inform special symptoms and local conditions. It may involve, as already 
— stated, either the body of the gland or the epididymis, but, doubt- 
* less, the latter is the more frequently diseased. It is generally 
discovered accidentally by the patient, and frequently not until 
some secondary change in the structure is about to show itself. It 
appears primarily as an indolent, painless enlargement of the epidi- 
Symptoms. dymis, and is described usually by the patient as a lump in the 
testicle, this lump appearing generally at the upper part. This 
symptom, in all probability, is the only one to which attention can be 
drawn, and the Surgeon will recognise it at once on manipulation, for 
the tubercular matter will feel as if some foreign body, as a pea, bean, 
or nut, had been placed between the convolutions of the epididymis, or 
in the substance of the gland. The gland is not painful on pressure, 
nor in its inactive stage does the disease seem to cause any injurious 
influence on the organ, which is otherwise natural in its sensation and 
function. 

In other cases, the disease will appear as a general infiltration of the 
part involved, and should this be the epididymis, it will be enlarged, 
indurated, and nodular, painless perhaps, and inactive, the body of the 
testis apparently sound, resting on the concavity of the affected por- 
tion. If the body of the gland be the part affected, like symptoms 
will be present, although the enlargement will show itself as a uniform 
or nodulated expansion of the secreting structure; the epididymis, or 
seminal duct, being quite distinct. 


May be This inactivity of the disease, however, docs not remain always, though 
inactive. it may last months, or even years—but the time will come, when the 
May soften tubercular matter, in all probability, will soften down, and thus excite 
down, some increased action in the parts around. It may be that this in- 


creased action in the part will first draw the patient’s attention to his 
affection, when the history of some previous thickening of the organ 
May inflame will for the first time be obtained. When inflammatory symptoms are 
an once developed, the discase will certainly make rapid progress, and dis- 
suppurate. integration of this unorganisable tubercular matter accompanied by 
suppuration will speedily follow. 
Where In tubercular cpididymitis—for such this disease may be named— 
affecting = local suppuration will sodn appear, with the discharge of ill-formed pus 
epididymitis. and débris, as a curdy, friable, and granular material; and after this, 
sinuses are apt to form, which may go on discharging for a period, 
depending on the extent of the disease, and the amount of foreign 
‘material existing to disintegrate and soften. 
Where If the body of the testicle be the part implicated, the same gradual 
affecting softening and suppuratién will take place, but too often it will be fol- 
testicle. lowed by the formation of the hernia testis to which allusion has 
been already made. It is not, moreover, in every case of this disease 
of the testis that disintegration of the tubercular material is to be 
expected, with its accompanying suppuration and abscess ; for in many 
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examples, no such resu§ can be found, this tubercular matter under- 
going a gradual change, and showing itself after death as an earthy 
concretion. The same changes take place in the testicle as is seen in 
the absorb@pt glands, the lungs, and other parts. 

Tubercular disease of the testis may occur at any age, but is 
more common in adult 
life. The best example 
that have seen was in a 
child aged two years, 
whose testicle I excised 
for disease of six months’ 
standing, which had pro- 
gressed very slowly and 
acquired a large size be- 
fore suppuration occurred. 
Convalescence followed 
the operation. (Fig. 380.) 
The whole organ, with 
the epididymis, was nearly 
filled with scrofulous de- 
posit, It is in the testicle 
that we have the best 
opportunity of examining — fferwia of the testicle followmg tubercular disease 
the true tubercular disease removed from infant, st. 2. ’ 
in its different stages, and 
of watching the various form of its deposition, its changes, and 
decay. 

mea tiuatit of Tubercular Disease of the Testicle—When tuber- Treatment 
cular material has been once deposited in a testicle as in any other of tubercular 
tissue, there are no recognised means by which the absorption of this ‘##<le 
material can be procured. It is true that it may remain in an inactive 
or passive condition for an indefinite period, and finally, by undergoing 
an earthy degeneration, cease to trouble; nevertheless, it will still 
exist, ready as it were, on the least disturbance, to light up some in- 
flammatory action in the tissues around, and to give rise to any or all 
of the various conditions just described. 

Looking also upon the deposition of tubercle in a testicle as only Attention to 
one of the local manifestations of that general condition described as Keneral 
tuberculosis, it is clear, that the principles of treatment should be of a poe 
general character to improve the health and revive the powers of the 
patient by tonics, good living, good air, regular habits, and, what is of 
great importance, total abstinence from sexual excitement or gratifica- 
tion. Indeed the parts should be maintained as much as possible in a Rest, 
quiet condition, and for this purpose, cold sponging night and morning 
is of some service. 

When inflammatory symptoms make their appearance, they will During 
generally run their course in spite of treatment; for, as already shown, inflamma- 
they are usually caused by the breaking down ofthe tubercular deposit, #2 
which may be looked upon as one of nature’s means for its elimination ; 
indeed, until this material has been discharged, the subsidence of in- 
Hammatory symptoms is not usually to be expected; fomentations in » 
this stage and the application of water dressing to the part are, there- 
fore, suitable, and the testes should be supported in a da ier band- 
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During age. When suppuration is nigh at hand or /1as manifested itself, it 

suppuration. jg good practice to open the abscess freely, with a lancet, as it saves 
time and pain to the patient and often prevents the formation of the 
sinuses which proveso troublesome. During all this time the health of 
the patient must be attended to by ordinary measures. 

When testis When the gland has attained a large size and is evidently 


large ee eg, destroyed by abscesses and disintegration of the infiltrating material, it 
. " may be excised, and more particuluriy if hernia testis has appeared and 

the disorganised testis is a source of trouble and weakness to an en- 
feebled patient. 

On hernia On Hernia Testis. 

testis, 

‘benign : ; j : ; 

fungus.” This affection, which has been variously described as “ granular 


swelling,” and “benign fungus of the testis,’ has also more cor- 

Character. rectly been called “hernia testis,” for it is essentially a gradual pro- 
trusion of the substance of the gland through a rupture or ulceration 
of its fibrous envelope, the tunica albuginea. It may follow upon 

Causes, suppuration of the body of the gland the result of an injury, or of 

~ an acute or chronic orchitis, or from the softening down of tubercular 
deposit. It seems to be the result of pressure produced by the natural 
elasticity of the fibrous tunica albuginea; the testicle, as it were, being 

Condition of gradually squeezed out of its capsule and everted, the muss being 

parts. eventually increased by the free granulations which spring up on its 
surface. The whole organ, or only a portion of it, may thus be ex- 
truded from its natural position, the eatent varying according to 
the amount of disease and the size of the opening in the tunica 
albuginea and integuments. It must not be supposed, however, 
that this hernia testis is the necessary consequence of suppuration 
or of disorganisation of any portion of the gland, for such is not 
the case; indeed, in the majority of instances of suppuration, it 
does not occur. 

Diagnosis. The diagnosis is not difficult, and the disease having been once 
seen, can be subsequently readily recognised. It is a peculiar fun- 
gating-looking growth with everted edges and a sinus in its centre 
generally secreting pus. It is of variable extent, and presents a 
more or less irregular surface and a pedunculated base, the pedicle 
passing through an opening in the scrotum to the remains of the 
testicle. The margin of the opening in the scrotum is generally free, 
although in some cases adherent tothe growth. It may be slightly 
indurated from inflammatory thickening, but will never present the 
same aspect as u cancerous growth, for which, however, this affection 
may be mistaken ; the term “ fungous testis” having doubtless been the 
means of encouraging the great error of regarding this simple disease 
as malignant. The natural sensation of the gland remains, however, 
in these cases, and will be readily excited by manipulation, whereas in 
cancerous disease no such natural sensation exists; in doubtful cases 
this point is one of primary importance. 

Treatment of Treatment of Hernia Testis.—It may be safely stated that the ma- 

hernia testis. jority of cases of hernia testis can be successfully treated by other less 

e severe measures than castration, although this operation has been 
very generally performed for this affection. In exceptional instances it 
may be demanded, and I have the records of many in which it has 
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been successfully perfmed. The Surgeon’s object, it may be briefly 

stated, is to restore the extruded testicle to its natural place, which 

may frequently be done by simple pressure applied by fixing a good Pressure. 
firm pad oer the surface of the growth, and drawing the margin of 

the ulcerated scrotum well forward, fixing the whole in position by 
strapping. In other cases, where the granulations are very exuberant, 

caustics may be used to hasten their destruction; among the best is 

the red oxide of mercury; pressure should be well maintained during Red oxide of 
its use. All minor cases, and many of the severe, may certainly be Mercury 
cured by these means, if steadily pursued and well applied. In the oe 
more obstinate and severe examples other measures must be adopted. 

The excision of the surface of the growth was formerly employed, and Excision 
is occasionally resorted to in the present day, but the practice, at best, deprecated. 
is a very doubtful one, for in the majority of cases to which it is 
applicable it would be tantamount to castration, as the fungating 

mass is, as a rule, composed of the everted tubules of the testis, 

covered with granulations, and, consequently, by this measure, the 

tubules would be cut off and the gland destroyed. 

Mr. Syme described, in the ‘London and Edinburgh Monthly Syme’s 
Journal’ for January, 1845, a plan of treatment which in these operation. 
cases is very serviceable. The operation consists in the eleva- 
tion of the margin of the scrotum from the protruding mass, 
the reduction of the hernia testis within the scrotum, and the re- 
tention of the part in its natural position by stitching together 
the margins of the wound, careful bandaging and strapping being 
also required in the treatment of these cases. The granulating organ 
becomes attached to the inner surface of the scrotum, and a healthy 
action is subsequently restored. It is almost needless to add that a 
local and constitutional treatment for the original affection of the 
testis should at the same time be maintuined. 


On Cystic Disease of the Testicle. 


There is no affection of the testicle on the nature of which there On cystie 
has been a greater difference of opinion than cystic disease, and disease of 
although modern pathologists have devoted considerable attention to ‘s4- 
its investigation, the subject has not yet been brought out of its 
obscurity, and made plain to the profession. 

Sir A. Cooper, one of its original inquirers, looked upon it as 
a distinct disease of the secreting tubuli of the organ, and upon 
his authority this view was for a time generally received. More 
recently, Mr. Curling’s researches have tended to prove it to be an Curling’s 
affection of the ducts of the testicle, and not of its secreting tubuli, Views 
“Why they alone,” says Mr. Curling, “are subject to the morbid 
change, I admit my inability to explain.’ Whether this opinion be 
correct or not will be one of the subjects for present consideration; 
since I am disposed to think that it is not quite consistent with observed 
facts, although there can be no doubt that the rete testis appears to 
be the seat of the disease in certain cases, while in exceptional 
examples, cystic disease is undoubtedly formed independent of this 
structure. : 

It has been my privilege to examine many examples of this rare 
affection with some care, and I entirely concur in the main with 
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Mr. Curling’s gonclusions, although I am nofj so sure of the special 


Netare ofthe seat of the disease as he appears to be. It 1s doubtless made up of 


Varieties 
in the 
structure, 


cysts, which are mul- 

Fie. 881. tiloculargind of sizes 
: varying “from that 

of a mustard seed 
to a moderate-sized 
nut. (Fig. 381.) 
These cysts are filled 
with a thin, serous, 
blood - stained, or 
glairy fluid, and at 
times with more 
or less pedunculated 
intra-cystic growths 
made up of a deli- 
cate cellular struc- 
ture, or of a distinct 
cell tissue. These 
cysts appear embed- 
ded in a fibrous 
stroma of different 
Be me” ¢ degrees of consis- 
—- net, tency aud density. 
Cystic disease of the testicle. The fibrous elements 
in some are much 

more numerous than they are in others; whilst in some, again, it 
will be of a more delicate nature, and more allied to the fibre structure 
found in the softer sarcomatous growths of other parts. In cer- 
tain examples, the cysts are clearly made up of dilated tubes with 
pouches at their extremities, or, as lateral dilatations—these tubes 
containing granular matter being occasionally lined, as Mr. Curling 
was the first to observe, with tesselated epithelium.- I have failed, how- 
ever, to find this in all the cases I have examined, and am disposed to 
look upon the presence of this tesselated epithelium as specially charac- 
terising a certain growth. Spermatozoa are invariably absent in the cysts 
or tubes of this affection, while cartilage or bone elements will almost 
always be found to exist either as small isolated patches or as filling the 
cyst, in which case the growth might be described as an enchondro- 
matous tumour; the cartilage is deposited in separate masses, and 
these masses are divided by a fibrous stroma. The true secreting 
portion of the testicle will often be found pushed up into some corner 
of the tumour, spread out over the cystic mass, or distributed between 
the cysts themselves, the tumour being invariably encysted in its own 
capsule; in rare cases, tumours of this nature will be found 
upon the cord and body of the testicle. The above facts, lead me 
to conclude that the majority of these are new growths follow- 
ing the great law which governs the development of all tumours, by 
taxing on the likeness Of the part in which they are developed, and 
that they are more or less built up as is the structure of the normal 
gland. The testis being essentially a tubular organ, all morbid growths 
developed in or near it have a tendency to assume a tubular or cystic 
character, this character varying in extent in different cases; the cystic 
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or tubular and fibrous of sarcomatous structure being found in different 
“— of perfection and quantity in different cases, 

e may thus find in the testicle, a tumour presenting all the riprous and 
elements o@ the fibrous or sarcomatous tumour without cysts, whilst fibro-plastic 
in another, in which the cystic formation more or less predominates, ‘ours. 
the same elements will exist in smaller proportions; and, in the 
majority of these examples, the true structure of the testicle will be 
found spread out in a variable extent over the special capsule of the new 
growth. In other cases, the new growth will be altogether free from 
any connection with the testis itself, and be found growing from the 
cord. All these separate kinds of tumours, examples of which may be 
seen in Guy’s Museum, appear to me merely modifications of one kind 
of growth—the simple, or perhaps more correctly, adenoid growth 
of the testis. 

We thus see a close analogy between these tumours of the testis and Analogy 
those of the mammary gland, as well as of the ovary, and find in all between’ 
the simple adenoid tumour partaking more or less of the nature of eee 
the gland in which it is developed; and a true cystic disease of testicles. 
the gland itself, the latter being evidently a special affection of the 
tubes and ducts of the mammary gland or testis, and not of the 
secreting structure. In both organs they are new growths simulating, 
more or less correctly, the anatomical structure of the true gland. 

Symptoms and Diagnosis. 

Having described the special pathology of this disease, I pass on to Symptoms of 
consider its clinical aspect, as well as to point out the symptoms which cystic disease 
indicate its presence, and help the formation of a correct diagnosis. In °! tsu#. 
doing so I must premise, that the several forms of this cystic disease are 
to be recognised more by negative than by positive signs, since they ap- 
pear usually as painless enlargements of the organ, are of slow growth, 
and unaccompanied by any such symptoms as uttract attention—the 
patient, indeed, seldom seeking advice until the organ has become 
troublesome from its size, or the dragging pain in the loin, which 
always exists when the testicle has become laige and heavy from any 
cause, excites anxiety. The testis soon loses its natural shape, and 
assumes more the oval or pyriform outline of a vaginal hydrocele or 
hemotocele. It will probably have a smooth and equal surface, and 
be indistinctly fluctuating, though not translucent; while its natural 
sensation experienced on manipulation will most likely have disap- 
peared at a very early age of the disease. The general health of the nifferential 
patient may probably be good, and there will be no evidence of any dingnosis. 
secondary glandular affection. 

From hydrocele and hematocele the diserse may generally be re- 
cognised by the history of the case, the opacity of the tumour, and 
the loss of the natural testicular sensation. When doubt exists, an 
exploratory puncture by the trocar and canula will decide the point, 
for in cystic disease a little bloody and glairy fluid will alone escape. 

From the inflammatory affections it may be diagnosed by the differ- 
ence in the shape and feel of the tumour ; the figttened compressed form 
of the organ, with its hard and nodulated feel, as met with in the differ- 
rent forms of orchitis, contrasting with the more or less globular or 
pyriform shape, smooth outline, and elastic feel, without the peculiar + 
testicular sensation present in cystic disease. The inflammatory affec- 
tions are also often associated with a hydrocele, the cysticrarely. In the 
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former, also, both organs are generally affected\ sooner or later; while 
in the latter, the disease only attacks one. Medical treatment does 
not appear to have any influence in arresting the development of the 
cystic, whilst in the inflammatory disease a good recovery maf" generally 
be secured by the use of proper remedies. 
Treatment of Cystic Disease. 
Treatment There is but one remedy, which is the removal of the diseased organ. 
4 cystic §=»s No drugs seem to have the slightest effect in diminishing its size or 
a arresting its growth. Excision, therefore, should be performed, the 
operation being, as a rule, most successful. 


On Cancer of the Testicle. 


On cancer of ‘Lhe testicle, like all glands, may become the seat of cancerons 
the testis. | disease, both of the carcinoma-fibrosum or hard cancer, and of the 
carcinoma-medullare or soft cancer. It is rare, however, for the hard 
cancer to attack the testis, the majority of examples being of the soft 
or encephaloid form. For one example of the hard cancer it is probable 
that at least twenty of the soft are met with in practice. In the 
different museums specimens of the former kind may be seen, and at 
Guy’s several exist. 
Tuberous Cancer may also attack this organ in two forms, either as the tuberous 
form. or the infiltrating cancer. In the former, the disease appears either as 
an isolated growth, or as several distinct tumours separating the parts 
and then eventually coalescing into one mass; in the latter, it appears 
from the beginning as the infiltrating kind, the cancerous elements 
Infiltrating being more equally distributed between the tubes and ducts of the true 
form. secreting gland tissue. 
The malignant affections of the organ, as the simple, are accom- 


Fra. 382. 
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panied by the development of cysts, and these, in the malignant cases, 
are filled with cancerous matter in lieu of the glairy mucous or fibro- 
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cellular intra-cystic grdvths which are found in the sarcomatous, ade- 
noid, or cystic diseases. In rare examples both conditions seem to co- 
exist in the same organ; simple cysts, with the clear or blood-stained 
glairy fluid being found in one portion ,whilst in others, these cysts are 
filled with cancerous material, and in a third, enchondromatous masses 
may at times be present (Fig. 382). 

The part of the organ generally attacked is the body of the gland, 
although the epididymis may be the seat of the disease; but when the 
latter is involved, asa rule it is an extension of the disease from the 
body of the tumour. Rare examples, however, exist which illustrate 
@ primary affection of the epididymis, 

Cancer may attack the testis of the old as well as of the young, 
and I have the records of cases occurring in men aged 56 and 62 re- 
spectively. Instances of this disease attacking infants, even so young 
as seven months, have likewise been recorded by different anthors, and 
T have excised a cancerous testicle from a boy only two years old. The 
majority of cases occur, however, in young adult life, from 25 to 40 
years of age, as is indicated by the following facts. 

I possess the records of twenty-five cases, which I have added below 
to the fifty-one examples originally tabulated by Mr. Harvey Ludlow, 
in his Jacksonian prize essay. The results are as follows: 


Before the age of 5 : . 6 cases. 
From 15 to 20 years : . ae cae 
» 22to 30 ,, : : ae | ame 
» slto40 ,, : ; &. SL! Ry 
» 41 to 50 ,, ab 
» dlto 70 ,, , ‘ ~ Os 
76 


Out of my 25 cases the disease in 20 had been growing for one year 
or less, and in the remaining 5 cases two were of three years’, two of 
four, and one of five years’ standing. 

It is rare, if not unknown, for both testicles to be the seat of cancer 
at the same time. Jam not aware of any such example being on record. 
In 16 out of the 25 cases before me, the right organ was attacked, and 
in 9 the left. Mal-placed testicles appear to be particularly prone to 
this disease. 

Cancer of the testicle may come on as insidiously as the simple cystic 
disease, but in general its growth is more rapid. It makes its 
appearance as a gradual enlargement of the body of the organ, 
seldom attended by pain. There is also an early loss on pressure or 
manipulation of the special testicular sensation. The outline of the 
tumour is smooth, semi-elastic, and fluctuating, but as the disease 
progresses, its surface may become somewhu’ uneven or irregularly 
bossy, the tumour being harder in some parts than in others, the softer 
parts projecting. In the carcinoma fibrosum, however, the whole 
tumour is hard, and at times nodular. The tumour is opaque from the 
beginning, and rarely, if ever, associated wit hydrocele, and when so, 
it is by chance, the one affection having no direct relation to the 
other. In this respect cancer differs from inflammation of ng 
organ, which is very frequently complicated by the presence o 
hydrocele. 
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The disease rarely extends beyond its fibro{is covering, or involves 
the scrotum; and for a bleeding fungus to form, the tumour must be 
very large. As the disease progresses the health of the patient may 
suffer, and a general aspect indicative of exhaustion and iy wasting 
disease appear, although it is not till a late period of this affection 
that any such symptoms are to be expected. When lunbar pain or 
a constant aching exists, a suspicion of enlarged lumbar glands should 
be excited, and, in certain examples, a chain of enlarged glands may 
be felt extending upwards along the psoas muscle. 

The inguinal glands are ocgasionally enlarged from infiltration, 
though it is believed by some that this complication does not appear till 
the scrotum is involved in the disease. This, however, is certainly not 
the case, for large inguinal glands may appear at an early stage of the 
affection. 

The diagnosis of this disease is by no means easy, particularly in its 
early stage, indeed, in many instances, it is almost impossible to be 
certain of its nature. It is the size of the organ which generally first 
draws the attention of the patient to the part; and the pain and 
inconvenience caused by its weight which prompt him to seek advice. 

The history of the case and the absence of translucency will prevent 
its being mistaken for a hydrocele. Hamatocele, as a rule, has a 
Gistinct and special history of its own, and the fact that the testis may 
be made out to exist in some portion of the tumour is a material aid to 
the Surgeon in forming a correct opinion as to the nature of the case. 

The tenderness of the organ, the nature of the pain, and the shape 
of the swelling, are sufficient to indicate the inflammatory affection, 
and when fluid exists, the diagnosis is rendered more* plain, since a 
vaginal hydrocele rarely co-exists with any other disease than the 
inflammatory, except to a very slight extent. 

The simple cystic disease is of slower growth than the cancerous, 
and generally firmer to the feel; when punctured, it yields also a glairy 
fluid unlike the creamy material which comes away from the cancerous 
disease. The subject of diagnosis of all these growths will, however, 
be discussed hereafter. 

, LREATMENT.—The only treatment which gives any comfort to the 
patient is excision of the organ, and this should be done as early as 
the diagnosis can be made, for there is then less chance of the glands 
in the loin becoming involved. The general health must also be 
attended to with great care at the same time. : 


On the Diagnosis of Scrotal Tumours. 


I propose now to consider the subject of the diagnosis of scrotal 
tumours as a whole, to*describe the train of thought which passes 
through the Surgeon’s mind when examining such a case with diagnostic 
intentions, and to point out the special symptoms or their combination, 
as they tend to indicate the presence of any special affection. In 
doing this, I believe that a near approximation to truth may generally 
be made, when the history of the case and its special symptoms are 
carefully weighed. Great difficulty may occasionally be experienced 
in any given case, or it may be beyond our power to form any positive 
opinion upon its nature, but I am not disposed, on that account, to place 


“among impossibilities the diagnosis of a scrotal tumour. There are 


gradations of probability in all our conclusions as to the diagnosis of 
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any disease, and a ceifainty untainted by fallacy or doubt is rarely 
obtained; but, I take it, we are as often correct in our judgment of a 
scrotal tumour as of any other affection. To aid the student in this 
task the Aiowing table has been drawn up. (Pp. 234, 235.) 

The first point the Surgeon has to decide, on being consulted as to Isita 
the nature of a scrotal tumour has reference to the question of hernia, hernia? 
Is the tumour connected with the testicle ? or has it passed down the 
direction of the cord from the abdominal cavity? If the Surgeon 
is able to isolate the growth at its neck from the abdomidal cavity by 
the thumb and finger, the question igat once decided, for almost all 
scrotal tumours can be so isolated, it being quite exceptional for any to 
pass up the cord so far as the internal ring. Rare cases of vaginal 
hydrocele, or hematocele, however, in which the tunica vaginalis is 
open up to the internal ring, form an exception. 

It being determined that the swelling is not a hernia, the nature of 
the tumour next claims attention. 

Is it a hydrocele or hamatocele? Is it the product of inflammation Isita 
or of tubercular disease? Is it a new growth altogether, and if so, is hydrocele or 
it innocent in its nature or malignant ? go hpiaatocele: 

If the tumour prove translucent by transmitted light, the exist- Translucent 
ence of a hydrocele is fairly decided; but, then, is it an ordinary tumours. 
vaginal hydrocele, or encysted ? Should the tumour be large, even, 
and pyriform, and the testis be found at the posterior part of the 
tumour, either by means of manipulation or by the opacity displayed 
at one spot on transmitting light, vaginal hydrocele may be suspected ; 
but should the testis exist in front or at one side, and the tumour have 
been of very slow growth, small, and more or less globular or evidently 
multilocular, a cystic hydrocele may probably be diagnosed. The 
tapping of the tumour will, however, settle the diagnosis; for in 
vaginal hydrocele the fluid will be more or less straw-coloured and 
albuminous, while in the encysted it will be watery, non-albuminous, 
and occasionally, but not always, opalescent, and when opalescent con- 
taining, on microscopical examination, granules and spermatozoa. 

In examples of old hydrocele, however, the tumour may be opaque, 
and, under such circumstances, difficulties may be experienced ; yet the 
history of these cases will tend to throw much light upon the point, 
for to a certainty it will reveal a disease of very long standing; the 
tumour will be probably painless and fluctuating, and the testis made 
out to be in its usual position at the posterior part of the sac. When 
a doubt exists a puncture with an exploring trocar and canula will 
decide the question, as in these cases fluid will be drawn off of a dark 
colour, loaded with cholesterine. 

We will now pass on to the consideration of tumours which are not Tumours not 
translucent and not hydrocele, and it is here that the Surgeon expe- translucent. 
riences true difficulty in his diagnosis, as almost all the diseases of the 
testis are insidious in their growth, and chiefly painless in their 
development. The hematocele, except in rare examples, usually Hematocele. 
follows upon some strain or injury, increasing with tolerable rapidity 
up to a certain point, and accompanied by pain} which soon subsides. It 
then becomes stationary as to size, and remains torpid for a variable 
period, when pain reappears, with other signs of inflammation. The, 
presence of the testis is also to be made out by manipulation towards 
the posterior part of the organ. The surface of the tumour is 
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always smooth, more or Jess oval or pyriformh, and semi-elastic or 
flactuating. 

The inflammatory affections of the testis have a peculiar shgpe, bei 
laterally flattened, and are usually accompanied at some period 
theit course with tenderness and pain, as well as often associated 
with fluid in the tunica vaginalis. In the syphilitic inflammation this 
aid is often copious. Both organs are also generally involved, either 

or at different times, The tumour is usually somewhat tender 

td the touch, and has a firnt fibrous feel, unlike the semi-elastic and 

fluctuating sensations affordéd by cystic or carcinomatous disease. 

Is very chronic cases the testis may, however, be perfectly painless 

and allow of any amount of manipulation without distress, the 

natural testicular sensation in fact having disappeared. In syphi- 

litie disease, the surface of the tumour will probably be irregnlar, 

with firm fibrous outgrowths in different parts, and in the tunica 
albuginea. 

In the tubercular affection of the epididymis or testis there should 
not be any difficulty in the diagnosis, for the tubercular deposit, as a 
rule, takes place unaccompanied by pain or any symptom beyond that 
produced by its deposition. When deposited in masses—its usual 
form—it feels like some foreign body introduced into the substance 
of the gland or of the epididymis; and is at first quite painless and 
unproductive of any symptoms, these ssmptoms only appear when the 
material begins to soften down, and excite some inflammatory action in 
the parts around. The tubercular material may be deposited in one 
or more masses, these subsequently, perhaps, coalescing into an irre- 
gular induration. When suppuration takes place, the diagnosis is 
complete. * 

The cystic or simple tumours of the testis are painless throughout 
the whole course of their growth, and can be recognise by purely 
negative symptoms. They attract the patient’s observation only from 
their size, can be handled without eaciting pain, and do not usually give 
even the natural sensation of the organ upon pressure. They are slow 
in their progress, uniform in their outline, and more or less globular ; are 
always confined to one gland; are rarely accompanied with fluid in the 
tunica vaginalis; and on being punctured, emit only a more or less 
blood-stained glairy mucus. 

The cancerous tumours of the organ are more rapid in their develop- 
ment than the cystic, a year’s growth as a rule, giving a large tumour. 
They are likewise painless, and readily allow of free manipulation. The 
natural sensation of the organ also soon disappears. They are unac- 
companied with a hydrogele, and also involve only one organ. They 
have a more elastic and fluctuating feel than the cystic or inflam 
matory enlargements, and when their outline is unequal or bossy, the 
projection is generally softer than the other portion of the tumour, 
An exploring needle, or trocar and canula, rarely, if ever, reveals the 
mucoid fluid so characteristic of the cystic or simple affections, but 


‘usually lets out blood or the thin creamy fluid so characteristic of a 


cancer. In the preceding table, the chief points of difference in the 
several chronic affections of the testicles are clearly shown. (See 
elable, pp. 234, 235.) 
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Castration. 


The scryptum having been shaven, and the skin over the testicle made On . 
tense, a A. incision is to be made through the scrotum and tunica castration. 
vaginalis down to the tunica vaginalis testis, and the body of the organ 
with the cord exposed. When any doubt as to diagnosis exists, an 
incision should be made into the growth before its removal. A strong 
double carbolised silk or catgut ligature should then be passed between 
the structures of the cord and firmly tied ia halves; the cord should be 
divided below the ligatures, and the ¢umour turned out of its scrotal 
covering. There is no necessity to take away any of scrotum however 
stretched, unless diseaséd, since it is sure to contract. All vessels should 
be twisted, the wound washed out with some hot iodine water and dried, 
and a few sutures put in at the upper part of the wound; a drainage 
tube should be-introduced at the lower part of the wound, and the 
patient put to bed with the purse raised by a small pillow. No pain 
is caused when the ligature of the cord has been tightly tied. Recovery 
is as a rule rapid after this operation. 

To take the vessels of the cord up singly is a troublesome operation 
and has no advantages. 

No assistant can hold the Fig. 883. 

cord with his fingers after 
its division, as it is sure 
to slip from his grasp. 

To strap a Testicle re- 

quires some skill. The 
patient should be made to 
stand against the edge of 
a table and separate his 
legs. The Surgeon should | 
then with his left hand Strapping testicle. 
grasp the organ from 
behind and press it down to the bottom of the scrotal sac, making the 
scrotum tense over its surface, the thumb and index-finger of his left 
hand holding its neck. A piece of strapping spread on leather, 
half an inch or more wide, is next to be wound round the neck of the 
tumour once, twice, or even thrice to hold it in position, for if this 
point be not attended to, all the subsequent steps will be useless. 
(Fig. 883.) Having done this, pieces of strapping three quarters of 
an inch long are to be applied vertically from one side of the circular 
strip to the other, sufficient force being employed to compress the 
organ. When the testis is completely covered in and compressed, 
another circular piece or so should be applied to keep the whole in 
position, and to bind down the ends of the vertical pieces. The strap- 
ping will probably require re-application every second day as the parts 
soon yield, and the strapping then forms a loose bag. The student 
must remember that the object of the strapping is to compress the 
organ, and not to cover it. 

For the purpose of compression a narrow ‘tubber bandage may be 
employed with advantage. 

Imperfect transition and malposition of the testicle is occasionally Malposition 
met with, the organ being either arrested in some part of its course of testis. 
into its scrotal pouch, or, misplaced. At times one testicle is found in 
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the canal, or it has failed to put inan appearanct at all; while at others 
both are found to be out of place. ot uncommonly, this arrested 
deacent of the testicle is complicated with a congenitpl Kernia, the 
vaginal process of peritoneum being still open, and in all of scrotal 
swelling in infants, the Surgeon should examine the parts with care to 
discover whether the testicle is or is not involved inthe tumour. When 
the-testes are thus placed, they are very commonly ill developed. At 
times during their descent through the rings, they are nipped by the 
‘ruscnlar structures, and *become inflamed. I have recorded such 
tastances ina former page. Nothing can be done by way of treatment 
' fo'etpedite the descent of the organ. When within the internal ring and 
gomiplicated with hernia, it is well to recommend a truss; but when the 
testis is in the canal, such an instrument cannot be worn, an extra ele- 
ment of dauger; under these circumstances, being added to the case. 
. Testes so situated seem to be very 
ai: O88 prone to become the seat of can- 
cerous disease. Many such cases 
have been recorded. 

In a case under my care, of a 
gentleman over fifty, an encysted 
hydrocele was found with a small 
testicle situated in the centre of a 
congenital hernia, the cyst on 
the reduction of the hernia ap- 
pearing as a tumour the size 
of a small orange, below the ex- 
ternal ring and behind the hernia. 
I tapped it from behind, and 
drew off about two ounces of 
a milky fluid containing many 
spermatozoa, and injected it with 
iodine. A good result followed. 
This gentleman was married, and 
had a family. 

Malplaced testicles are less common than those just described. 1 have, 
however, seen at least ten cases; in five, one of which I have reported 
(‘Guy’s Hosp. Reports,’ j 867), the right testicle was placed in the peri- 
neum in its own separate scrotal pouch (Fig. 384), whilst in the other 
five the right testicle was in the perinaum, but outside the scrotal 
sac, which was otherwise natural. There was in one a hernia associated 
with the malplaced testicle; the bowel clearly descending into the 
tunica vaginalis down to the testicle. It would seein that the right 
testis is more prone to malposition than the left. 





Right testicle in the perineum. 


Varicocele. 


This signifies a varicose condition of the spermatic veins, and when 
the disease is well marked their tortuosity and dilatations present the 
appearance (Fig. 385), and impart the feeling of a “ bag of worms” 
within the scrotum. It is more common on the left than the right side, 
the assigned causes of this preponderance being the more dependent 

eposition of the left organ, and the liability of the vein to be pressed 
upon by a loaded sigmoid flexure of the colon. It is a disease of young 
adult life, and is the cause of the rejection in the British army’ ef about 
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16 recruits in the 1000. It is doubtless often, although not always, 
the product of masturbation, or excess of venery, but anything that 
retards cL deieeda of the venous blood from 

the orgarMaggravates, if it does not really Fic. 886. 

cause it. The affection is generally accom- 
panied by a dull aching pain in the part, 
aa well as a sensation of weight or fulness, 
but these symptoms are rarely complained 
of at an early period of the aftection. The 
pain often passes up the groin, even to the 
Joins, and is relieved if the patient assume 
the recumbent position, or even by elevating 
the scrotum. 

TreaTMENT.—If constipation exists, the 
bowels must be regulated. If the scrotum 
be pendulous, cold bathing ought to be 
recommended, and the organ supported 
by some suspensory bandage. Tonics 
are often of use. When this palliative 
treatment gives relief, and retards the pro- — Yyncocele taken from case of 
gress of the disease, nothing more is needed ; Mr. Jacobson’s. 
but when the disease is severe, and these 
means are ineffectual a more radical treatment is called for, which 
consists in the excision, destruction, or division of the veins. 

Excision is a practice which has been reintroduced since antiseptic 
surgery has become a fashion, and consists of the removal of about an 
inch of the diseased vein below the external inguinal ring, after the 
application of a ligature of carbolised catgut above and below the part 
to be removed. Good results, as a rule, follow this practice, but I have 
known of bad, and regard the operation as more dangerous than 
that now to be described. 

Operation of ligature.—This is a subcutaneous operation, and is most 
successful. Some Surgeons employ metallic wire for the purpose, others 
carbolised silk, catgut, or kangaroo-tendon ligatures. Mr. Lee uses 
two pins to arrest the flow of blood through the veins, and performs 
subcutaneous division of the vessels between them; I prefer, however, 
the ligature. Sir B. Brodie used to divide the veins subcutaneously, 
and apply pressure. Mr. J. Wood, of King’s, subcutaneously surrounds 
the veins with a double wire noose, and keeps up pressure upon the 
wire by means of a metallic spring till the division of the veins occurs. 
The operation I prefer is performed as follows :—Under an angsthetic 
or not, the scrotum on the side of the varicocele is to be taken between 
the fingers and thumb, and the vas deferens (which may always be 
known by its cordy hardness) allowed to escape; so soon as this is 
done, a needle armed with the ligature should be passed through 
the scrotum beneath the bundle of spermatic veins, and drawn 
through. A Liston’s needle, on a handle, should then be introduced 
through the same skin opening as was made by the first needle, and 
passed in front of the veins, and its point Brought out at the point 
of exit of the first needle. The ligature first passed is then to 





be threaded through the eye of the needle, which should be drawn, 


back. When this step has been done, the bundle of veins have been 
surrounded, and may be occluded by firmly tying the ends of the liga- 


Symptoms. 


i fm Treatment, 


Subcuta- 
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operation. 
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# k to a good plan, before tying the igature,'to divide the skix 
ibs point of exit ‘and entrance with‘a tenotomy knife, the loop of 


= Fgatare by this step being lost in the tissues and mars Scher’ 


Morgan's 
suspender, 


Fatty 
tumours. 


Affections of 
scrotum. 


Effumon of 
blvod. 


neous, A second ligature is to be applied in like manner, an inch 
or more lower down or higher up, as the case may be; and after this 
the veins may or may not be divided subcutaneously between the two 
needles by a tenotomy knife. Of late years I have left this part of the 
*dperation out, with no detriment. As a general rule, this operation is 
most successful, and not dangerous. It is only to be done, however, 
when palliative treatment fails, ° 

Mr. Morgan, of Dublin, has recently suggested an admirable sus- 
pender for varicocele and other affections of the testis, which is illus- 
trated in Fig. 386. It consists of a piece of webbing 4} inches long, 
84 inches wide at one end, 4 
¥ia. 336. inches at the other,and gradually 
tapering to the narrower end. 
A piece of thick lead wire is 
stitched in the rim of the smaller 
end, two tapes sewn along the 
entire length of the webbing, 
and the sides furnished with 
neat hooks, a lace, and a good 
tongue of chamois leather. When 
the suspender has been applied to 
the testicle the tapes are to be 
attached to an abdominal belt. 
The size may vary more or less. 
The lead wireencircling the lower 
end gives a foundation to the 
= general means of support, and 
Morgan’s suspender keeps the testis within the bag ; 
the patient can mould it more 

or less to his convenience, and it need not be worn at night. 

Fatty tumours are occasionally met with in the cord, I have 
removed one the size of a walnut; and fibrous or sarcomatous tumours 
have been met with on the testicle. I have seen one of the latter 
the size of an orange, excised by Mr. Hilton, from the testicle with 
SUCCESS. 





Affections of the Scrotum. 


The scrotal pouch is very frequently the seat of injury, while the 
testicle, from its mobility escapes. When the parts are bruised, the 
effusion of blood is at times very great, the blood forming a large 
diffused scrotal hematocele, while at others, it forms a distinct tumour. 
On January 29th, 1871, I was consulted by ‘I. B—, et. 40, who sat 
down on the broken arm of a chair, the stump of the arm bruising the 
perineal border of the scrotum. A swelling at once appeared, and 
when I saw him, twenty-six hours after the accident, a well-defined 
blood tumour existed in the median line of the scrotum, the size of a 
cocoa-nut, the two testicles maintaining their position on either 

Side. By rest, cold lotion, and tonics, the blood was absorbed in three 
m- othe 
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A pice the Scrotum takes place when inflammation attacks neigh- Qdema ot 
bouring stMictures. It is seen in the inflammation of the epididymis scrotum. 
associated with gonorrhoea and in acute orchitis; in extravasation of 
urine and urinary perineal abscess; in the retention of urine in child- 
hood ‘due to the obstruction of « calculus; in phimosis or paraphimosis ; 
in erysipelas. In all these cases it is present with more or less redness 
and external signs of inflammation. 

Simple cedema is one of the first indications of renal or cardiac dropsy. 

Elephantiasis of Scrotum.—The scrotum is, not rarely, the seat of Hephantiasis 
elephantiasis arabum—solid cedema of the scrotum, and the disease of scrotum. 
generally attacks the penis as well. In tropical countries where this 
affection is common, the tumours attain an enormous size. lt is the 
samg disease which attacks the female genitals and other parts of the 
body and extremities; and in the West Indies is known as the “ Bar- 
badoes leg.’ By Mr. Dalton of Guiana, and other observers it is 
regarded as a constitutional disease. 
For its true pathology refer to p. 235, Fie. 387. 
vol. i. It is occasionally associated 
with ichthyosis of the tongue, and is 
often attended with fever and local 
erythema with cedema, which never 
subsides. When attacking the scro- 
tum nothing but its excision is 
of any use. The historical case 
in which Mr. Key removed from a 
Chinaman, et. 32, a tumour weigh- 
ing fifty-six pounds (Prep. 1620, 
Guy’s Museum), of ten years’ growth 
(Fig. 387), is a good case in point, 
but the growths attain a larger size 
than this. Mr. Wiblin, in 1862, ex- 
cised a growth equally large, and in 
the ‘ Med. Chir. Trans.’ for 1863 the 
report of his case will be found, with 
areference to others. Such growths a 
are made up of the elements of ordi- eat pe 
nary connective tissue. Sir J. Fayrer, 
who has operated on many cases, writes :—“ The operation for removal Fayrer's 
of a scrotal tumour is simple enough, but it requires determination and mode of 
expedition. It needs also the aid of intelligent assistants. Before GPSraon: 
commencing it is well to have the tumour raised and supported in a 
vertical position for half an hour, to drain it of blood as much as 
possible ; then the patient having been placed in a recumbent position 
on an ordinary table, with the nates brought near the end of it, he is 
to be put under the influence of an anesthetic, and the incisions are to 
be commenced. Several assistants are required to hold back the legs, 
raise the penis and testes, support the tumour, hnd rapidly secure the 
bleeding points, These being provided, the operation may be begun. 
The director is to be introduced into the passage at the bottom of , 
which lies the glans penis, and that organ exposed by laying open with 
either the long catlin or sharp-pointed bistoury the dense tissue covering 
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it. Ifthe prepuce is healthy, it is well to reflect a portion of it as a 
future covering to the penis. If the prepuce is involved, or even sus- 
pected of being involved, it should be carefully dissected ayy like the 
rest of the thickened tissue. Having exposed the penis,Mit is to be 
raised and carefully dissected out, with or without the prepuce, as the 
case may be. This is to be raised and held aside by an assistant, care 
being taken in clearing it out of the morbid tissue not to divide the 
suspensory ligament. 

“The next step is to make a deep and bold incision down to the 
tunica vaginalis on one side. If: a large tumour several incisions will 
be needed before the tynica vaginalis is exposed, whieh probably will 
be found much thickened and distended with fluid, forming large 
hydroceles. These should be laid open, and if the tunica vaginalis be 
much thickened it should be removed; if not so affected, and the 
testicle not enlarged, it need not be interfered’ with. The testiqle is 
then to be dissected out, reflected, and held upwards with the penis. A 
similar proceeding is to be carried out on the opposite side. The tumour 
is then to be removed by connecting transversely the three vertical in- 
cisions already made, and then, either with the scalpel or amputating 
knife, the remaining portion of the neck of the tumour is to be cut 
through. It is well before separating it to mark out on the perineal 
aspect by an incision the line at which the removal is td be completed. 
During the operation, vessels are to be commanded by the fingers of 
assistants, and large veins controlled by forceps. It is well that even 
the most minute bleeding point should be ligatured (or twisted), other- 
wise when reaction occurs there may be hamorrhage. The bleeding 
having been controlled, the testes with their elongated cords are to be 
applied to the surface of the wound ; the penis is to be enveloped in a 
fold of oiled lint, and thus kept apart from the testes, which are also 
covered and supported in position by oiled cloths.” The largest tumour 
of this kind on record weighed 200 lbs. 

Dr. Turner of Samoa (‘Glasgow Med. Journ.,’ Jan., 1883) uses a 
clamp with a notch in its centre for the urethra, to compress the base 
of the scrotum after it has been drained of its blood by elevation. He 
likewise lays great stress upon the propriety of dissecting out the penis 
and testicles before any attempt is made to remove the tumour. Other 
Surgeons have used a rubber tube to compress the base of the tumour, 


Cancer of the Scrotum. 


This is a rare affection compared with what it was some years ago 
when gweeps ascended flues. It is still, however, met with in this 
country asa chimney sweep’s cancer. On the Continent it is well known 
in the tar and paraffine manufactories. The products of distillation of 
coal, according to Volkmann, being more irritating to the human skin 
than soot. The disease is in reality an epithelial cancer similar to 
that found in other parts of the body ; at times it is very extensive, and 


reatment of Involves the whole scrotum. Nothing but its removal can be recom- 
cancer scroti. mended. Small tumours may be canterised down or destroyed by 


Lee's 
tion 
escribed. “i 


caustics, but the largér should be excised. When the growth can be 


‘isolated by pins passed through its base, the platinum wire écraseur 


heated by the galvanic battery is probably the best instrument to use, 
otherwise the knife is to be employed. When the whole scrotum is 
removed and the testes are left exposed, hanging from their external 
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rings, the Surgeon need be under no alarm, for the parts will granulate 
up in the course of time, and, what is more, the testicles may become 
movable. I have seen this take place more than once. The earlier 
the diseale is removed the better, for by delay the glands of the groin 
may become involved. 

The scrotum is occasionally though rarely the seat of tumours, cuiet 
sebaceous, fatty, fibrous or sarcomatous. It is, likewise, the seat of sal of 
varicose veins; the small venous radicles appearing as beaded dila- 
tations of a peculiar aspect; the disease is, however, of little im- 
portance. . 

Tumours or swellings that encroach upon the scrotum from the peri- 
neum are probably inflammatory, and are most frequently urinary 
abscesses associated with and dependent upon some stricture ; but occa- 
sionally an anal abscess may press forward, and I have seen one occu- 
pying the whole perinwum up to the scrotum. ‘These are to be treated 
by free incisions, 


STERILITY.—MALE IMPOTENCE AND SPERMATORRHGEA. 


The influence of the sexual functions is so great in the economy of On 
human life, that any impairment of the organs concerned is a matter Potency. 
of importance, not only in its effects on the bodily health, but even 
more on the mental state of the person affected. 

The sexual act is a compound one, physical and mental. The 
physical organs may be perfect and capable in their way, but if the 
mental are deficient in energy or weakened by doubt of competency, 
or under the intluence of some emotion such as shame or fear, the sexual 
act will be spoilt, and failure to complete it must ensue. 

It is, therefore, clear that impotence, real or imaginary, may be due Ca 
to either physical or mental causes. owe 

Taylor defines tmpotency “to be an incapacity for sexual inter- 
course.” This incapacity may ensue from physical causes, remediable 
or irremediable. The latter includes loss of penis and testicles, de- trremediable. 
formity of penis, including excess of and arrest of development, mal- 
development, in such cases as ectopia vesicew, &. The remediable Remediahle 
causes may be some local affection of the penis or testes. SHUR ES: 

Any condition that prevents the introduction of the organ into the 
female passage is enough to cause impotence, whether such condition be 
connected with the penis or testes. The same effect is produced by any 
disease or congenital malposition or development of the testes, attended 
with loss of sexual desire, as by old age. A man may, therefore, be 
impotent and virile, or impotent and sterile. * 

A man may be capable of sexual intercourse and yet be sterile; ste- 
rility in the male depending much upon the secretion of the testes, as 
well as upon the formation of the penis, for semen without spermatozoa 
is destitute of procreative power. A man may havea penis the subject of Conditions in 
epispadias or hypospadias; he may have sexual desire, and even power, hypospadias. 
but if the urethral orifice be so low down as te prevent the semen from 
being conveyed into the vagina, he will be sterile; though all patients 
with hypospadias are not so. I have known two men who had hypos- 
padias—the orifice of the urethra in each, opening one inch behind” 
the normal urethral opening—to be the,fathers of three and four 
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children respectively; and a third, in whom the urethral orifice was one 
inch behind the glans, whose wife died in childbirth. 

When the urethral orifice is at the base of the penis, stemlity must, 
however, exist. When partial epispadias exists, there is nd reason to 
believe that a man must be sterile. 

Orypsor- When both testes are misplaced—that is, when they have not de- 
cartes: scended into the scrotum—there is a strong probability that the organs 
Conditions m ®T@ badly developed, that they do not secrete healthy spermatic fluid, 
misplaced and that sterility is the result. Curling asserts this very positively to be 
testes. the fact, but he at the same tim brings forward evidence from Messrs. 
Cock’s and Poland’s practice that such is not always the case. 
Ina general way Mr. Curling may be right, but there are many excep- 
Monorchides. tions to such a rule. When one testis is in the scrotum and healthy, 
there is no reason to suspect sterility. 
Sterility Sterility sometimes follows disease of the testes, inflammatory or 
following otherwise; for epididymitis or inflammation of the duct of the testicle, 
disease of = well as testitis or inflammation of the gland may be followed by 
atrophy of the organ. Gossclin, Godart, and Liegeois have laid great 
stress upon this; and Curling ascribes these as common causes of 
beats of Sterility. Sterility may also be produced by involuntary seminal emis- 
sterility, sions the result of excess of venery or masturbation, by producing 
either loss of sexual power or deterioration of semen. Stricture, or 
any impediment to the seminal discharge, is also another cause. The 
student must remember, too, that a man may be capable of sexual 
intercourse and be sterile from other causes. He may even have 
emissions in connection without seminal secretion, for the emissions 
may consist only of secretion from the seminal vesicles. I have known 
this fact illustrated in a man who had lost both his testicles from a 
surgical operation, and yet had sexual power as strong as ever, attended 
with emission. The removal of one testicle seems to interfere but 
little if at all with sexual power. Some years ago I removed a testicle 
for cystic disease from a gentleman who had been married many years 
and had nochild. After the operation his wife soon conceived and gave 
birth to a boy. 
Impotencein In the female subject, impotency may be said to exist when the 
the female. vagina is absent or obliterated. It is for a time present when the orifice 
is occluded by some dense membrane, or when the introduction of the 
male organ is prevented on account of the smallness of the orifice, by 
Vaginismus, or the presence of a bifid vagina. 

Sterility is due to many causes, the occlusion of the os uteri being 
one, but morbid conditions of the uterus and ovaries are probably 
the more frequent. ; 

Testes donot The student should remember that “the functions of the testicle, 
waste for ike those of the mammary gland and uterus, may be suspended for a 
want of use. : y,8 . y P 
long period, possibly for life; and yet its structure may be sound and 
capable of being roused into activity” on any healthy stimulus. Un- 
like other glands, it does not waste or atrophy for want of use, the 
physical parts of man’s nature being accurately adapted to the neceasi- 
ties of his position, and'to his moral being. 
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Spermatorrhea. 


This dogbtless exists as a disease although rare. It consists in Onsperma- 
the dischatge of spermatic fluid containing spermatozoa with the urine, ‘"e. 
without sexual desire or sexual excitement. It is commonly associated Attendant 
with some derangement of the digestive organs, constipation, and ‘Y™Po™s. 
rectal irritation, spasmodic action of the levator ani acting on the 
vesiculee seminales and prostate gland. In its most complete form it 
is associated with an absolute loss of sensation about the veru mon- 
tanum on the passage of a sound, a patient thus affected allowing the 
introduction of an instrument without flinching ; whilst the worst cases Causes. 
are associated with wasting of the testicles and varicocele. It is at 
times without doubt due to excess of venery, but more commonly to Effects. 
masturbation. It commences alinost always with nocturnal emissions, 
which gradually become more frequent. These are at first attended 
with erotic sensation, although not so subsequently, and at last occur 
without erection. If copulation be attempted the ejaculation takes 
place at once, often before the introduction of the organ. It ends in 
the total loss of sexual inclination and power. Lallemand says that 
“seminal emissions supervening during micturition are the most 
serious.” 

He holds that “spermatorrhea is nearly always dependent upon Lallemand’s 
irritation of the prostate gland and its ejaculatory ducts, and believes "ews. 
that in most cases this irritation, which also exists in the neck of the 
bladder, is the result of chronic inflammation of the urethra in the 
prostatic portion of the veru montanum. An old attack of urethritis 
is the most frequent cause of the seminal emissions, and these emissions 
are often related to stricture of the urethra.” 

Trousseau, however, while admitting the force of these observations, Trousseau’s 

believes that spermatorrhoea or incontinence of semen is due to some Views. 
imperfection in the nervous system of organic life, since it is so com- 
monly found in men who have had incontinence of urine in childhood. 
He looks upon the masturbation as an indirect proof that there is a 
bad state of the nervous system, and the subsequent impotence, in- 
sanity, or paralysis, as an aggravation of » nervous condition, of which 
masturbation was only the first morbid manifestation (Trousseau, 
‘Clin. Med., vol. iii). This latter view is supported by the fact 
that in some cases of injury to or disease of the spinal column, sperma- 
torrheea is a common associate. 

False spermatorrhoa is, however, a more common complaint. It Falsesperma- 
is supposed to be present when nocturnal emissions are frequent, when 
diurnal emissions take place on any sexual thought, and urethral dis- 
charge of a glairy fluid attends defecation, when erections with dis- 
charge follow the slightest irritation, such as that produced by riding 
or walking, from the friction of trousers, &c. Such cases are far from 
rare; and are commonly due to masturbation, but are not cases 
of true spermatorrhos, although they often precede it. Nocturnal 
emissions may be too frequent, but, if associated with sexual feeling, 
they are natural. They should, however, be checked, as they lead 
on to the true disease. The glairy fluid pressed out in defrecation 
is rarely seminal ; but is prostatic, of a transparent, tenacious charac- e 
ter, and not milky. The whole genital tract in this affection is in 
a state of morbid sensibility, of hyperesthesia, and requires treat- 
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ment since the false spermatorrhea is often only the prelude to the 
true. 

_ TREATMENT.—Trousseau, regarding masturbation as a mafifestation 
of some disease of the nervous centres, speaks strongly in favour of 


belladonna, and, so far as my experience has gone, I am disposed to 


think it a valuable drug given in half-grain doses of the extract 
twice a day, with some tonic, such as iron, zinc, strychnine, or quinine. 
It seems to act most beneficially, and to check the disposition to mas- 
turbate in a marked manner. Of course, this good can only be met 
with when there is in the patient’s mind a strong wish to overcome a 
repugnant habit. To aid this the application of a ring of blistering 
fluid around the penis, or painting the prepuce with iodine, is a valuable 
adjunct. The bowels, more particularly the rectum, under ail cireum- 
stances, should be kept empty, and the nightly injection of cold water 
into the bowel is a useful custom. The patient should sleep upon a hard 
bed, and be lightly covered. He should not rest on his back, and a 
solid substance fastened in a handkerchief over the sacrum is a good 
mode of securing this end. 

When evidence exists that the mucous membrane of the prostatic 
urethra is affected near the orifices of the spermatic ducts, Lallemand’s 
advice of applying a solution of nitrate of silver (gr, v to gr. x to 
the ounce) every other day should be followed. Some Surgeons use a 
stronger solution, and when an absolute loss of sensibility of these 
parts is present, galvanism has been highly spoken of. For the appli- 
cation of the solution, Erichsen’s syringe catheter is the best. Every 
means should be employed to divert the patient’s mind from the seat 
of his affection by encouraging mental as well as physical labour. 
Simple nutritious food should be allowed, and cold bathing adopted. 

In the cases of imaginary impotence of young married men, all that 
the Surgeon has to do is to give confidence, for the failure is probably in 
the mind rather than in the body of his patient. The best advice is, to 
recommend abstention from coitus, when Nature in her own time will 
have her way, and assert her power. 


CHAPTER XXV. 
“SURGICAL AFFECTIONS OF FEMALE GENITALS. 


Wounds of the external genitals are met with in practice as the result 
of violence intentionally committed, or happening accidentally from fall- 
ing or sitting on pointed or cutting bodies. They are always serious on 
account of the bleeding that attends them, and wounds of the vagina 
are particularly so. However severe they are, they should be carefully 
cleansed, adjusted, and stitched together, for these tissues are very 
vascular and heal well. 

Severe laceratiogs at times take place in the attempt at coitus. Some 
years ago, | was called’ to a young married woman for severe hemor- 
rhage from these parts following marital intercourse the night after 


« marriage, and found two severe lacerations of the orifice of the vagina 


and the hymen unruptured ; the membrane had been practically driven 
in. Pressure arrested the bleeding. . 
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Wounds of the vagina are apt to be followed by inconvenient 
ticatrices. 

Foreign, bodies are also at times introduced into the vagina for Foreign 
eriminal of erotic purposes. Mr. Hilton removed at Guy’s a flat bone- bodies in 
netting mesh, ten inches long, which had passed through the vaginal Yasins 
walls into the pelvis. Bottles and other foreign matters have also been 
introduced. Sponges are not uncommonly found in the passage, and 
in a case I knew of, such a foreign body gave rise to the suspicions of 
cancerous disease. 


Adhere:t Imbia. 


The labia during childhood are apt to adhere together from some Adherent 
local inflammatory action, and so to close the labial orifice as to inter. lable. 
fere with the act of micturition. The urine in children thus affected, 
often squirts in a backward or forward direction, and for this, surgical 
attention is sought. In these cases, the true condition of affairs will 
at once be recognised on separating the genitals, for the labia will be 
found connected together by a membranous adhesion which passes 
forwards in some cases to the urethral orifice, thereby affecting the 
urinary stream. This membrane is readily broken down by separating 
the labia with the fingers or thumbs, or by means of a probe intro- 
duced behind it from above. The application of a little cold cream 
will complete the cure if care be taken to keep the parts clean. 


Vulvitis. 


This is a common complaint in children, and is almost always due to Vulvitis. 
some rectal irritation such as that caused by worms, scybala, &c., in the 
feeble and badly fed. It is rarely the result of a gonorrhceal affection, 
as is too often suspected, and it is well to be aware of this fact, as it is 
not uncommon for a Surgeon to be consulted about a child with vulvitis 
under the suspicion that the affection is the result of an impure criminal 
contact, when it is due to some simple non-venereal cause. ‘ 

It should be treated by local cleanliness and mild astringent lotions, Treatment. 
such as lead, alum, &c.; when worms are suspected, by the administra- 
tion of a good mercurial or jalap purge, and attention to the digestive 
organs and general health; a mixture of rhubarb and soda for a few 
days, and subsequently a tonic, generally effect a cure. 

Noma, or phagedenic ulceration of the labia, similar to the cancrum Phagedena 
oris after the exanthemata, is met with in cachectic children, and is a of labia 
disease of debility. It commences as an inflammatory swelling of the 
parts similar to erysipelas, passing on to gangrene and ulceration, 
and is always attended with great prostration. For its treatment such Treatment. 
tonics as can be borne should be given; and farticularly iron, quinine, 
or bark, Wine and abundance of good liquid nourishment should be 
given by the mouth, or, by the rectum when the stomach rejects it, and 
milk with chlorate of potash is a good drink. Locally, opium lotion 
with carbolic acid, nitric acid, or nitrate of silver should be used, and 
when the ulceration spreads, nitric acid in its concentrated form may 
be applied or the actual or galvanic cautery. , 

Nevi, when found involving these parts, are to be treated like 
others. 

Hernia.—In women, the labium may be the seat of an inguinal hernia Uabial 
or of a varicocele. The former is known by its own symptoms, the Vauricucele. 
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latter by its wormy feel. It may also become the seat of thrombus or 
blood tumour on the receipt of an injury, which is to be made out by: 


‘the history of the case, the sudden appearance of the swelling after an 


injury, its external aspect and fluctuating feel. Such blood’ swellings 
are to be treated at first by the local application of cold to arrest the 
flow of blood, and, subsequently, by lead lotions. If they tend to break 
up and form an abscess, a free incision into the swelling is the right: 
treatment to adopt. 

‘ Labial Abscesses form at times as a result of a softened thrombus 
but more frequently from follicudar inflammation. They are very pain- 
ful and ought to be opened early. Occasionally, they are the conse- 
quence of an inflamed cyst. 

Labial Cysts are very common, and are usually met with on the 
inner side of thelabia. They are similar in their nature to the mucous 
cysts found in the mouth or about the tongue, and are formed in the 
same way by the obstruction of the ducts of the mucous glands of the 
parts. They appear as chronic painless swellings, producing only 
mechanical inconvenience; but if neglected they may inflame and 
guppurate. On manipulation, they feel tense, globular, and semifluc- 
tuating, and contain a glairy brown or blood-stained fluid, at times with 
cholesterine. They are to be treated by excision, or the removal of 
the presenting surface of the cyst by a pair of forceps and scissors, the 
removal of one wall exposing the other, which contracts. Excision, 
however, is the safest practice. When an opening into the cyst is 
made, the cavity should be plugged with lint, or with lint soaked in 
tincture of iodine—this fluid exciting adhesive action or suppuration in 
the cyst wall. When the cyst suppurates it is to be laid treely open 
and dealt with as an abscess. 

Mucous cysts, like these, are also found in the vagina. 

The internal labia may also be the seat of sebaceous tumours, and of 
® solid oedema or hypertrophy similar to that seen in the male scrotum 


H¥pertrophy not unlike elephantiasis, and grow to a large size. Nothing but their 
of jabium.. removal can be entertained. Some time since, I removed with the 
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galvanic écraseur from a middle-aged woman, both labia which had 
attained the size of a cocoa-nut without the loss of a drop of blood, 
after having isolated the growths by long pins inserted through their 
bases, and passed the wire round the pins. When this instrument can- 
not be obtained, the knife must beemployed. Such tumours are highly 
vascular, and the Surgeon requires good assistants in their removal. 

Cancerous tumours, both epithelial and otherwise, of these parts are 
also met with, and are known by their ordinary features; they should 
be treated by removal. Jt seems that cancer is prone to appear in 
these regions at an earlfer period of life than in others. In 1869 I 
removed a well-marked cancerous tumour from the labium of a woman 
only thirty-two years of age. 

Epithelial disease of the clitoris occurs at times, and I have seen 
seversl well-marked cases, but more commonly it attacks the inner labia 
and prifice of the vagina. In such cases the benefit of the galvanic 
cautery is well illustrated, for the removal of these growths by exci- 
sion is very difficult, and always attended with copious bleeding. When 
the whole growth cannot be isolated, as much as possible should be ex- 
cised or scraped off, and the cautery freely applied to the surface and 
base of what remains. Where the growth can be isolated by the intro- 
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duction of long pins beneath its base and a wire adjusted beneath 

the pins the galvanic écraseur, not made too hot, and slowly worked, is Galvanis 
an admirable instrument to employ. By its means J have successfully orapenr. 
removed several occasions without the loss of a drop of blood an 

epithelial cancer occupying the fourchette of the vagina, encroaching 

on the passage and the perineum. The patients were under chloro- 

form during the operation and felt no pain; the after-pain in these 

cases being always slight, the cautery entirely destroying the sensibility 

of the divided parts. Wounds so made heal kindly. 

Lupus also attacks these parts like others; while warty growths are 
common. 

Syphilis has received attention in another page. 

Imperforate Hymen is a condition to be recognised and not confused Imperforate 
with the adherent labia already referred to. The hymen is more deeply hymen. 
placed nearer the orifice of the vagina. When imperforate, it causes 
retention of the menses, the accumulation of the secretions, and a pelvic 
tumour usually accompanied by periodic pain and constitutional dis- 
turbance. 

The proper treatment of these cases is the division of the imper- Treatment. 
forate membrane or its complete excision, the object being to allow of 
the free escape of the retained secretion which is usually black and 
treacle-like. Success usually attends this practice, though a fatal perito- 
nitis at times ensues. 

A Rigid Hymen is occasionally an impediment to coitus in women who Rigid hymen. 
marry late in life, and I have known one in which for two years after 
marriage the husband had never had perfect connection on this account ; 
indeed, it was not till after his wife had become pregnant and the 
vaginal membrane had been ruptured during the birth of the child, 
that a satisfactory coitus was effected. 

I have also been called upon on one occasion, to divide the hymen of May require 
a lady about thirty, who had been married for some months and had divimon. 
vai had complete connection, the husband’s penis having been very 
arge. 

There are cases on record, showing that when a vagina is occluded 
and the patient been married, the urethra has been so enlarged as to 
admit the finger, and in all probability the male organ. 

A Double Vagina is another cause of difficult coitus. I was consulted Double 
in such a case by a patient who had been married for several years, and ‘*8'™ 
never had connection. The woman came to me as a divorce was under Ex#mple. 
consideration. She complained of extreme pain whenever an attempt 
at coitus was made, and the husband of inability to penetrate. On 
making a careful examination, a double vagina and uterus were dis- 
covered. I advised the division of the septum with the galvanic wire, 
by perforating the septum near the uterus and gradually dividing it by 
means of steady traction upon the wire; but whilst the question was 
under the consideration of both parties, the suspicion of pregnancy 
occurred, and time proved its truth. A child was born prematurely 
after a tedious labour, and I heard no more of the difficulties of. the 
case. She became pregnant a second time. 

Besides these deformities, others may occur, such as occlusion of the 
vagina or absence of the uterus, or the opening of the rectum into the , 
vagina, &c. 

The clitoris is occasionally enlarged at birth, appearing asa small te ig 
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is. I have seen an example of this, and at the end of the clitoris a 
pression existed corresponding tothe male urethra. The child in other 
reapecta was natural. ‘his organ, however, may in after life, become 
the subject of hypertrophy, indeed, of a kind of elephas as or the male 
penis, and require removal. 

Clitoridectomy for epithelial cancer has already been alluded to. 
This operation has been practised for epilepsy and supposed erotic 
complaints, but evidence is wanting to justify the step. The operation 
for such purposes appears at present to be unjustifiable. 

Vaginal Tumours, besides the cystic and epithelial, are occasionally 
met with, and vaginal polypi are found. I removed one the size of a 
nut from a child three years old, and similar cases are on record. They 
should always be ligatured and excised. 


Rupture of the Perineum. 


This accident is not rare asa result of a rapid delivery, and to a 
small extent it is somewhat common in first labours. 

When limited, it is not of much importance ; but when extensive, the 
pelvic organs lose their natural support and are liable to fall, giving 

rise to rectocele or prolapse of the poste- 
Fic, 888. rior wall of the vagina, or cystocele or pro- 
; lapse of the anterior wall of the vagina. 

When the sphincter ani or rectum, 
is implicated, the accident becomes of 
grave importance. 

At times the rupture is central, and 
in the case from which Fig. 388 was 
taken, the child was born through the 
rupture B. The incident took place in 
the practice of a medical friend who sent 
the case to me. Dr. Wilson witnessed 
a like process in a similar case (‘ Ed. 
Med. Journ.,’ April, 1875). 

There is no reason to believe that rup- 
ture of the perineum is in all cases"the 
fault of the accoucheur, although, doubt- 
less, it is so in some; yet with a large 
child and rapid labour, it is often diffi- 

. ee. cult to prevent. I have known it occur 
. in the practice of very good men. 
pie aah ciuld se ae Slight ruptures of the perineum need 
not be regarded, but when a rupture 
into the body of the perinwum takes place during labour and the 
accident is recognised, the best practice is to put in one or more 
sutures at once. This practice is so sound that it cannot be too confi- 
dently recommended. 

When the operation is not performed at once but postponed to the 
future, it must be left till the period of suckling has passed and tke 
general health of the patient been restored; the operation being a 

lastic one, requires good power on the part of the patient, and imme- 
iate union of the wound is wanted for success. It is very successful 
when properly performed; indeed, it rarely fails. 

Operation.—The bowels should be well cleared out by an, aperient 
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given two days before, and an enema on the day of operation. An 
anesthetic should be given, the patient placed in the position for 
lithotomy with the buttocks brought to the edge of the table, and 
Clover’s crutch applied to keep the knees apart. The vagina should 
be well washed out with a carbolic acid or iodine lotion. An assistant 
should then well separate the labia while the Surgeon with his scalpel 
maps out the portion of the integument that he proposes to raise (4, ©, 
D, B, Fig. 389), remembering that it is necessary to have a broad surface 
to bring together as well as a cleanly cut one, since a thin membranous 
union is useless, and a jagged surface will not unite. 

At least an inch of raw surface should be provided on either side of 
the perineum for union, the width of the bared surface diminishing 
slightly towards the anterior portion of the labia, and widening towards 
the anal end. No tissue is to be sacrificed. 

The incisions should be carried along the outer border of the cica- 
tricial tissue, and extend from a to C and from B to D, with a trans- 
verse cut from ¢ to D; and this broad flap is to be raised towards the 
vagina, and held up by an as- 
sistant, two sutures inserted Fie 889. 
into the angles of the flap help- | 
ing this act (Fig. 389). 1 

If bleeding follows, the larger 
arteries may be twisted while 
a little pressure soon controls 
the smaller. 

The second step of the opera- 
tion, or the introduction of the 
sutures, remains to be per- 
formed, and it is of no less im- 
portance than the first. Four 
or five sutures are required, and 
they should be of silkworm 
gut; they should be introduced 
from a quarter to half an inch 
from the margin of the wound, 
the one nearest the rectum 
being first inserted. The intro- 
duction of the first suture is of 
primary importance. It should 
be passed deeply through the 
left side of the wound rather 
behind the level of the recto- 
vaginal septum, through the 
tissues and the septum, and Operation for ruptured perinseum. 
out ef a correeponding point A.B, ,remensts tte cute tom 
on the right Bide ; at should be troduced por to the approximation of the two 
completely buried in its whole = gides, 
course, with the object of 
drawing the recto-vaginal septum well forward (vide Fig. 389). A 
second, third, and fourth may then be introduced, as indicated in the 
drawing. 

A needle, such as that seen in Fig. 889, is the one I employ. It is 
curved on the flat, soas not to cut the recto-vaginal septum in its 
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bronght together carefully, and pressed together firmly after 
their apposition ; several superficial sutures of fine carbolisag gut may 
be introduced should they be required. If there be much spasm of the 
sphincter the muscle may be well stretched. 
~ After the operation is completed, the Surgeon should satisfy him- 
self that the parts are in apposition, and the vagina should be well 
syringed. Some iodoform gauze should be applied to the wound with 
some iodoform powder, and a morphia suppository placed in the rectum 
to relieve pain and spasm. : 

The a paht lien to be removed to bed, and her legs tied 
together, and flexed upon the abdomen. The urine should be drawn 
off every six hours for the first three or four days, and the parts kept 
clean. Iced milk and beef tea should be given for the first day, but meat 
and wine subsequently if the appetite allow. The patient may lie on her 
side should she wish. The sutures need not be removed till the fifth 
or sixth day; but after the fourth day they should be taken away if 
suppuration appears in their track. 

On withdrawing the sutures great care should be observed not 
to separate the thighs or parts; indeed, for quite ten days or more 
after the operation this point should be observed. 

After the first week the use of the catheter may be dispensed with, 
the patient making water on her hands and knees, the parts subsequently 
being carefully sponged. When any offensive vaginal discharge ap- 
pears, the passage may be syringed with an antiseptic lotion. The 
bowels should be locked up for at least a week by small doses of 
opium twice a day, and then relieved by a dose of castor oil after some 
warm oil has been injected into the bowel; but, in some cases where 
union is thought to be feeble, it is well to keep them from acting 
for a longer period, care being always observed that no large in- 
durated motion be allowed to pass, warm water and oily enemata being 
used. i 

With this attention good success generally follows, and women may 
have subsequent labours without any giving way of the parts. ; 

Where much prolapse of the posterior wall of the vagina coexists, a 
strip of mucous membrane running up the vagina from the anal end 
of the recto-vaginal septum may be cut off, and the edges of the wound 
brought together. I have done this in many cases with an excellent 
result ; indeed, in many cases of prolapse of the uterus, following some 
slight rupture of the perineum, or even without, this operation is of 
great value. 

In vaginal cystocele like operation is of benefit, the removal of a 
piece of vaginal mucous membrane at its labial border being often 
followed by a good result. 

Dr. Kaspozilo in this operation catches the fold of mucous mem- 
brane to be removed, when drawn down, between the blades of a pair 
of long forceps; passes the sutures below the forceps, and finally cuts 
the mucous membrane away, and then ties the sutures. 


Operations for Prolapse of the Uterus 


e are of great value, and consist, with certain modifications, of the 


removal of vertical portions of the posterior vaginal wall, though 
Marion Sims prefers the excision of an oval portion of the anterior, 


ee ee € | gy SANS, IR 
’: Do do Sims’ operation the: patient should be placed in the position Sims’ 
for lithotomy, and the uterus or anterior vaginal wall near the uterus 
should be,eized with a vulsellum or bullet forceps, and drawn well 
apeagacde The surface of mucous membrane to be removed should 
then be marked out with a scalpel, and a piece from the neck of the 
uterus to the urethra, about three and a half inches long to two and a 

half wide, removed. All bleeding vessels should be twisted or tied with 
catgut, and the edges of this gaping surface brought together by alter- 

nate deep and superficial sutures, these sutures being introduced about a 
third of an inch apart. The wound should then be well washed with 

an antiseptic lotion, and the parts returned into the pelvis. 

The stitches need not be removed for two or three weeks, and when 
carbolised gut is used they may be left alone to come away. 

When a portion of mucous membrane is removed from the posterior 
vaginal wall there is no necessity to draw the uterus or vagina down, 
but a triangular (Hegar), five-sided (Simon’s), perpendicular, or other 
shaped portion of mucous membrane should be removed, and the cut 
edges brought together, as in Sims’ operation, the lower border of the 
flap, under all circumstances, corresponding to the junction of the 
vaginal mucous membrane with the skin. 

In all these operations it is of importance that the bared surfaces 
should be clean and smooth, and that there should be no blood beneath 
the flaps. 


Vesico- and Recto-vaginal Fistule. 


Abnormal] communications between the bladder or rectum and the Vesico- and 
vagina, are usually the result of loug and tedious labour from slough. Teet-vaginal 
ing of the tissues after too much pressure, although at times they 
may be caused by the rough use of instruments, the retention of a 
pessary, or the presence of a stone. They are, usually, discovered 
a few days after the delivery, by urine, wind, or feces passing through 
the vaginal passage, these symptoms appearing on the separation of the 
slough. 

. The Surgeon is usually called upon to treat the case when the puer- 
peral month has passed, and the patient’s powers been restored; till 
then it would be rash to think of interference. 

The operation for the cure of these affections is a very good one, 
and generally successful, fuilure following only in exceptional instances, 
that is, when the subjects are feeble, with small reparative power, or 
when the loss of tissues is too great to be made up. 

Recto-vaginal fistula are more readily cured than vesico-vaginal, but 
both operations are alike in principle. 

Operation.— Without going into its history, full details of which can Operation for 
be found in the special works on the surgical diseases of women, it may Técto-vaginal 
be said that it is to Sims and Bozeman, in America, and to Simpson fistula. 
and Brown, in this country, that the modern operation has been 
brought to its present state of perfection, although it is probably due 
to the introduction of anssthetics that its great success is to be 
attributed. 

Very small fistulee may probably be cured by the actual or galvanic 
cautery, but every opening above the size of a crow-quill demands some Objecta in 
plastic operation. view. 

In the operation, the Surgeon has three main points to observe :— 


, Speculum. 
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Ist. To bring the fistula well into view and under.control; 2nd, to 
pare with nicety and accuracy its whole margin; and 8rd, to bring into 
and maintain in apposition the raw and incised surfaces. 4, 

For the first object the duck-bill speculum is undoubtedly the best ; 
by some authors it is spoken of as Bozeman’s, by others as Sims’. It 
is both a dilator of the vagina and a retractor. Some Surgeons, Jobert 
being amongst them, talk of exposing the fistula by dragging the 
uterus externally and thus everting the vagina. I have never had the 
boldness to use sufficient force to do this, and cannot advise it. Such 
& measure would, however, greatly fucilitate the different steps of the 
operation. 

Weiss has recently so arranged the duck-bill speculum as to be self- 
supporting (Fig. 391). I have used the instrument and have been 
much struck with its value. 


Fig. 390. 


Fie, $91. 





Position of patient for vesico-vaginal fistula. Self-retainmg vaginal speculum, 


Operation for 
recto-vaginal 
fistula, 


Paring of 
edges. 


For recto-vaginal fistula the patient should be placed on her back, as 
in lithotomy, and for vesico-vaginal fistula this position is at times the 
most convenient; though I usually prefer the semi-prone position, the 
knees and thighs falling over the end of the table, the Surgeon looking 
down upon the fistula (Fig. 390). When the uterus is dragged down 
sufficiently far to evert the fistula, the lithotomy position is doubtless 
to be preferred. 

The fistula having been brought well into view, the next step is to 
pare its edges, and in coing this the operator must not be too sparing 
of tissue; his aim being to obtain as broad and as clean a surface as 
he can. When this can be secured by means of a knife and forceps, no 
better instruments are required, the best knife being one that can be 
adjusted to any angle with rapidity and ease. When the fistula is high 
op in the vagina or large, the pronged guide (a modification of Hilliard’s, 
of Glasgow) made for me many years ago is an excellent instrument 
(Fig. 892). It is readily applied and ensures a clean cut surface. 
Some Surgeons prefer the scissors (Fig. 3924). 

When this step of the operation has been completed, the edges of 
the fistula must be brought together, and for this purpose numerous 
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devices have been employed. Splints of all kinds have been suggeated, 

but with experience they have all been discarded, simple wire, silkworm- sutures, 
t, or silg sutures, fastened with shot or otherwise, being preferred. 

Thave tried every form of splint, and have at last come to gut sutures 

with or without shot fastenings, using 

occasionally a plaited fishing silk. Fia. 892. 

The sutures should be introduced 
tolerably close together, and at a good 
distance from the margin of the wound, 
say a third of an inch, and should noz be 
drawn too tight. They should be fas- 
tened by running a perforated shot down 
over them, taking the precaution subse- 
quently, to tie the gut 
over the shot to prevent Fig. 892. 
its giving way. In this 
step, the operation is 
similar to that for fis- 
sured palate. In Fig. 
893 the needles employed 
with the mode of intro- 
ducing and securing the 
sutures may be seen. 

A good strong pair of 
forceps is required to 
nip the shot after they 
have been slipped into 
position. 

When wire or gut is | 
employed, Startin’s hol- Paring edges of vaginal hstula. 
low needles may be used, 
but the ordinary curved needles with good eyes at their ends are the 
best for silk. With wire, gut or silk, the shot fastenings are the best. 

After the operation, the vagina should be well cleansed of blood After- 
and the bladder emptied. Ice or iced water will generally arrest any ‘eatment. 
bleeding that may ensue. An opiate suppository should be adminis- 

tered after the operation to give ease, and the same practice should be 
followed with respect to the bladder and diet as has been recommended 

after the operation for ruptured perineum. 

To leave a catheter in the bladder after the operation for vesico- U¢¢ of 
vaginal fistula often adds to the irritation; its careful introduction at catheter. 
stated periods being preferable. When from ¢ircumstances this cannot 
be attended to, the introduction of a short catheter, with an open end 
to allow of the urine passing as it is secreted, should be employed. Dr. 
Meadows allows his patients to pass their urine in the natural way after 
the operation, and I have dispensed with the catheter in’ some cases 
without any bad result. 

On the sixth or seventh day the sutures may be removed; but if 
good union has not taken place, and they are not causing irritation, they 
may be left in position for a longer period. 

During the convalescence the vagina should be kept well cleansed by « 
the daily use of some antiseptic lotion. 

In recto-vaginal fistula the bowels should be kept locked up for 
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ten days or a fortnight, till the wound has firm! 
united, and then the feaces should be renderec 
soft by enemata of oiland gruel. 

When the tissues around the edges of thi 

fistula are too thin to allow of their being parec 
and, indeed, under some other circumstances. 
they may be split, that is, the vaginal mucous 
membrane may be raised from its submucous 
bed for half or three quarters of an inch 
round the fistula, and the under surfaces o 
the raised membrane brought together anc 
held there by a quill suture. I have adoptec 
this method on many occasions, and been most 
favorably impressed with its advantages, I 
was led to do so some years ago in a case of 
vesico-vaginal fistula where there was no tissue 
to spare, and was pleased subsequently to see so 
good a Surgeon as the late Mr. Collis, of 
Dublin, make the same suggestion. When 
this plan is adopted the sutures must be re- 
moved on the fourth day, otherwise the 
pressure of the bougie may cause ulceration. 
At times it is best only to cut the sutures, 
and leave the quills in position for a day or so 
longer—the amount of irritation they cause 
being the Surgeon’s guide. Dr. Kidd and Mr. 
Mapother, of Dublin, have adopted, however, 
what appears to be a better practice. The 
make « U-shaped cut round the fistula dirongh 
the mucous membrane of the vagina, raise the 
flap thus formed, and cut off its lower half, 
including the opening of the fistula into the 
vaginal mucous membrane. They then draw 
down the shortened flap over the fistulous open- 
ing into the bladder, and unite it by sutures to 
the crescentic border of the mucous membrane 
forming the bed from whicli the flap had been 
raised. The fistulous opening into the bladder 
is thus covered over with a flap of sound 
mucous membrane (‘ Brit. Med. Journ.,’ June, 
1872). 
» When the neck of the uterus is involved 
in the fistula it may be necessary to lay it open ; 
but when the uterus is involved it is more 
frequently necessury to turn the neck of the 
uterus into the bladder and close the vagina 
high up. In very extensive lacerations of the 
vesico-vaginal septum the Surgeon may be 
called upon to close the vagina nearer its ori- 
fice. I have done so on several occasions with 
good success, two or more operations being 
required. 

When the fistula is surrounded by cicatricial 
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tissue, and after the adaptation of its edges there is found to be much Aes sda 
tension, lateral incisions through the tense mucous membrane are of by tleateicial 
great use ig allowing the edges to fall rather than to be held together. tissue. 

In recto-vaginal fistula unconnected with parturition, before an 
operation is attempted, the Surgeon should satisfy himself, by a digital 
examination of the rectum, that no stricture or disease of the rectum 
coexists to which the fistula is secondary. 

Vascular excrescences are very common in the female urethra, and There must 
from their great sensibility cause severe pain. They at’ times pro- Le ro disease 
ject from the meatus as a florid outgrowth, are often attended with a rectum. 
discharge of mucus, and at times of blood, also with irritability of the 
bladder. Their removal is the only sound treatment, and this can be Vascular 
effected by forceps and scissors, or by means of the galvanic cautery. ir ie 
When the former practice is followed the growth should be well drawn UO" 
downwards and excised, a stick of nitrate of silver being applied to 
the base of the tumour to prevent bleeding. When any doubt exists as Treatment. 
to its complete removal, chloride of zinc may be used. 

When the urethra is the seat of more than one such growth, the 
introduction of a stick of sulphate of zinc at intervals of two or three 
days, may be followed by the withering of the growths ; but when this 
result does not ensue the passage must be dilated and the growths re- 
moved. Nitric acid in some cases is a good caustic to ensure their 
destruction when excision or the galvanic cautery cannot be employed, 
and Dr, A. Edis recommends (‘ Brit. Med. Journ.,’ April 4th, 1874) 
the saturated solution of chromic acid to be applied by means of cotton 
wool rolled round a stick to the growth until the surface becomes 
shrivelled. 

To facilitate the use of any of these means, but more particularly the 
destruction of the growth with the galvanic cautery, I have found the 

_ use of the boxwood or ivory speculum and dilator depicted in Fig. 394 


Fig. $94. 





Speculum dilator for female urethra. 


of great use. By it the urethra can be readily dilated, the urethral 
growth made to project through the aperture left in its side, and the 
whole tumour destroyed without doing any injury to the healthy tissues. 

Polypi of the female bladder may protrude through the urethra, and iat Log 
put on the appearances of a urethral growth; but a complete examina- 
tion of the urinary organs will prevent the Surgeon falling into any 
error of treatment. 

Fibro-cellular tumours at times grow in the urethra, and cause much aa : 
local distress. I removed one which occupied the whole floor of the tymours in 
urethra to the neck of the bladder from a lady some years ago, with a urethra. 
good result. 

Irritable bladder in women is a very common effect of uterine dis- Sader 
turbance or displacement, as well as of rectal disease. Such a symptom ; 
demands the closest investigation to ascertain its cause. It is mostly 
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CHAPTER XXVI. 
‘ DESEASES AND TUMOURS OF THE BREAST. 


Sore Nipples are sources of great distress, and too often the pre- 
cursors of mammary abscess, They are doubtless often caused by some 
aphthous condition of the child’s mouth, but they as frequently result 
from some unusual sensibility of the skin of the part, and at times 
Prevention. from want of care. In first pregnancies mothers should always harden 
their nipples by the daily use of some spirit lotion, or eau de Cologne 
and water, and where they are not sufficiently prominent a breast glass 
or gutta-percha shield, such as that sold by Elam, of Oxford Street, 
should be worn, as nothing tends more than these means to prevent this 
troublesome affection. ‘ 

When sore nipples occur at the time of suckling, the same shields 
should be worn, great care being observed to dry the nipples after use, 
and never to leave them in the child’s mouth after the process has 
Applications. been completed. The application of the glycerine of tannic acid, 

Richardson’s styptic colloid, tincture of catechu, a solution of nitrate of 
silver, gr. v to the ounce of water, or an ointment of extract of rhatany, 
gr. viiij mixed with 3ij of the oil of theobroma, are good applications. 
Castor oil as an external application, or collodion, is sometimes useful. 
Mode of When cracks exist it is a good plan for the mother to draw out the 
drawing out nipple by means of the old-fashioned feeding bottle before giving it 
‘he nipple. to the infant, the mother’s nipple being put into the central opening, 
and her mouth drawing the artificial one. Another ready method is - 
the application to the nipple of the mouth of a wide-necked empty bottle 
that has been heated by hot water, the nipple, as the bottle cools, being 
pressed into the bottle, and rendered prominent in a painless way. 
Deorcement Engorgement of the breast takes place when, from any cause, a 
f the breast. woman is unable to give suck, either from defect or disease of the nipple 
or the death of the child. Under these circumstances the gland may 
become tense and distended, and, if left unrelieved for twenty-four or 
thirty-six hours, will probably inflame. When the gland, however, can 
be relieved by the application of an infant to the nipple, or, next best, 
by a bottle in which a partial vacuum has been made by means of hot 
water, the mother’s mouth, or a very carefully applied breast pump, 
the engorgement may subside, and no harm accrue. 
'reasure. Pressure should then be employed by means of strapping, which 
must be applied over the gland, previously smeared with the extract 
lladonna. Of belladonna, rendered liquid with an equal part of glycerine. A 
saline or other purge is often of value, with some tonic medicine as 
quinine—a mixture of two or three drachms of the sulphate of mag- 
nesia and one or two grains of quinine, two or three times a day being 
as good as any. 
Tiction. « In lobular engorgement of the breast gentle friction is of great 
value, with or without oil, and warm and moist applications are also 
most useful, 


Sore nipples. 
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" INFLAMMATION OF THRE BREAST. 


This may appear either as a s#bcutanecoue more or less extensive peri- Inflammation 
glandular abscess, a local phlegmonous lobular inflammation, or a ° the breast. 
diffused abscess throughout the whole gland. It may primarily involve 
the connective tissue which exists between the lobules, as well as the 
true secreting structure of the gland; it may likewise occur behind 
the gland. - 

ie aay be acute or chronic in its natare ; it may run its course with- 
out any breaking up of tissue or suppuration, or be attended with 
most destructive local results; the extent of destruction of tissue 
depending upon the severity of the inflammatory process, and the 
amount of constitutional power of the subject of the disease. Asa 
rule, however, suppuration takes place. 

“When the mamma, in its state of full expansion and perfect fune- 
tional activity, becomes the subject of an interference, the result is 
very commonly a diffuse or nodular inflammation and the formation of 
an abscess. A sudden stoppage of the milk soon after the lactation 
has been established is apt to produce inflammation, and the same 
result, or a degree of it, sometimes follows the weaning of the child 
after a long course of suckling. The disturbing cause, whatever it 
may be, acts upon the mamma when its function is at its greatest 
intensity, and the characteristic effect is inflammation and abscess.” — 
Creighton. 

In a general way inflammation attacks the breast gland when in a Inflammation 
state of activity; and it is exceptional for the passive organ to be the bese 
subject of this process. Out of 102 consecutive cases under my ne hl 
observation, 79 occurred during lactation, 2 during pregnancy, and 21 Statistics. 
in patients who were neither suckling nor pregnant. Three fourths 
of the cases that occurred during lactation attacked patients during 
the first two months; and in many of these a cracked nipple was the 
assigned cause; but Iam disposed to think with Mr. Ballard, that 
abscess in the early months is due to the searching of the child after 
milk before the gland is filled, in patients who have neither sufficient 
power to secrete milk, nor to resist the inflammatory process when 
once originated. The affection is more common in primipare, and the 
right breast is more frequently affected than the left in the proportion 
of five tothree. In some cases the rapidity of the process is very marked, 
an abscess forming within a few days, while in others it is most insidious ; 
chronic abscesses have been often mistaken for new growths, and 
amputation of the gland performed under this false diagnosis. 

Abscesses occur in infants’ breasts, and they are too commonly the Abscess in 
consequence of an ignorant nurse applying pressure to the glands in ene 
which milk is found, or friction to “rub away the milk.’ The milk 
appears to be more abundant in the male than in the female infant. 

They are also met with in the male subject from injury or other causes. Chronic 

Chronic Mammitis in the boy or girl, is by no means arare affection, mammitie m 
the undeveloped gland becoming indurated and very painful; such ‘be young. 
cases rarely suppurate. 

TREATMENT.—The activity of the treatment of the affection we are Tregtment of 
now considering must be regulated by the acuteness or severity of the ifasmation 
inflammatory process, and the nature of the constitutional and local 
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symptoms to which it may give tise. As a broad truth, it may be 
confidently asserted, that the inflammatory process is of a low type 
and of a destructive nature, and, that as the constitutionaBpowers are 

enerally feeble, nothing like lowering measures should be adapted, 
But, on the contrary, soothing local applications and constitutional 
tonics with sedatives are absolutely demanded. 

In cases occurring during lactation no other principle of treatment 
fhan those I have just laid down should be entertained. Under such 
conditions, soothing fomentations to the breast, either of warm water 
or some medicated solution, such as the decoction of poppies, give most 
relief, although a light linseed poultice or some spongiopiline may be well 
employed. In young, robust women, where suckling is impossible, the 
application of laxatives and powerful purgatives may be called for. 

Rest in the horizontal position affords striking comfort, and, when 
it can be carried out, is of great practical advantage; but, if this 
desideratum cannot be secured, the whole breast must be supported 
by a band or linen sling. During this time, tonics in such a form as 
can be borne and may be indicated should freely be given, quinine 
probably being the best. Such stimulants as wine or beer must be 
cautiously administered, though the cases are few which do not 
require such an addition to their diet, while plenty of nutritious food 
should be allowed. A sedative at night is also very generally required, 
and Dover’s powder in ten-grain doses is the best form, for want of 
sleep from pain is a common accompaniment. <A mild purgative in 
the early stages of the disease may be necessary, but excessive pur- 
gation should be avoided, since the object of the Surgeon is to supply 
power, and not to remove it—to soothe and not to irritate. 

On opening a Mammary Abscess.—There is a great difference of 
opinion among Surgeons about the propriety of opening a mammary 
abscess. Some think the best practice is to let the breast alone, and 
leave the operation to nature; while others advocate an early opening. 
But in neitheram I disposed to coincide, for while I regard it as a 
right practice to postpone puncturing the organ as long as possible 
and not to show any over-anxiety in evacuating the pus; on the other 
hand, I know that when the abscess is left to itself much unnecessary 
suffering is endured and a considerable sacrifice of skin often follows, 
entailing a long convalescence and an ugly cicatrix. The practice I 
consequently generally adopt is to leave the parts alone till pointing 
has taken place and then to puncture, making my incision in a line 
radiating from the nipple of the patient. By adopting this practice, 
any unnecessary pain is saved, for the appearance of pointing is directly 
under the observation of the Surgeon, and it is not necessary to make fre- 
quent and careful physical examinations. Of course, some gentle mani- 
pulation is absolutely called for to enable the Surgeon to form an opinion, 
but the eye and not the finger is the chief guide. Much manipulation 
of the gland is both painful and injurious, and an absolute abandonment 
of all local surgical treatment can only be condemned. 

Warm fomentations in all stages of the disease are very grateful to 
the patient, and may be freely used; and when early suppuration 
threatens, a light linseed poultice is probably the best application. 
When the abscess has discharged, the poultice may be laid aside, and 
some antiseptic application employed, as constant poulticing soddens 
the integument and retards the process of convalescence. 
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On the Treatment of Chronic Abscess of the Breast. Treatment of 
The existence of a chronic abscess having been made out—a point, by- chronic 
the-bye, wi@ch will be returned to when the subject of the diagnosis of q 2vscess of 
mangmary tumour is discusaed—it becomes an important question what 
treatment should be pursued. 
When the abscess is small, causing little or no annoyance, it may be 
left alone, and under the influence of tonics and local pressure by means pressure 
of strapping, the fluid may be absorbed, and such a result is occasionally 
brought about. In the majority of examples, however, some more 
active treatment is necessary, and of theese the evacuation of the pusis 
the chief point. If the abscess ia large and deéply seated—a common 
condition—the drawing off of its contents by means of a trocar and 
canula is the usual practice and is generally believed to be the best; 
but it has this disadvantage, that the wound generally soon closes, and Byacuation 
a second operation is required. The same treatment may be again re- of the pus by 
sorted to with the same results, and this drawing off of the pus and ‘0 
the subsequent closure of the wound may go on for many times. At 
last, however, the opening remains patent, and the abscess contracts, 
leaving a sinus in the majority of cases. Under these circumstances, a 
bolder plan of treatment seems absolutely demanded, as time is an im- 
portant element in the consideration of any plan of treatment. The 
best method appears to be a free opening at the first operation, the Free 
Surgeon subsequently inserting a strip of oiled lint into the cavity of incision. 
the abscess for a few hours to 
prevent the wound elosing. Fra, 895. 
Submammary Abscess. 
Abscesses occasionally form ~- < ¢ 
behind the breast gland over ~ %& 
the pectoral muscle, and when 
they do, the gland is pushed 
forward in a way that is cha- 
racteristic. The abscess (Fig. 
895), as a rule, points below the 
breast. Such abscesses should 
be opened in the most depen- 
dent position as soon as any 
indication of fluctuation can 
be made out. This disease is 
very slow in its progress. 
On the treatment of Sinuses. 
The treatment of sinuses 
in the breast, as elsewhere, 
is always a task of difficulty, Drawing “ois Gaye War Birkett’ case. 
and in certain cases all plans 
will fail. The one principle of practice which seems to be the most 
valuable is the establishment of a dependent outlet; and for this pur- 
pose the introduction of a drainage tube is a simple and successful 
practice. If there are many sinuses, some pressure may be employed 
by means of strapping, care being taken that the openings are left 
uncovered to ensure a free passage for the discharge. Superficial 
sinuses may be slit up, when other means fail, and in very chronic cases 
some irritant, such as iodine, may be injected, to excite a fresh action. 
The great principle of practice in these cases, however, appears to be 
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that to which I have already alluded, although other means may at 
times be demanded. 6 

Chronic Induration of the Gland. 


* 
This affection occurs when, from some cause or other, the gland is 


induration of morbidly excited. It is chiefly found in unmarried women between 


breast. 


Symptoms. 
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the ages of thirty-eight and forty; though it occurs in the married, 
and then, as a rule, in the sterile. It is usually associated with some 
catamenial irregularity or some - general disturbance, more particularly 
of the nervous system. 

The affection is known by the excessive sensibility of the indurated 
gland on manipulation, the nervous excitement the examination causes, 
the total absence of any local indications of a tumour when the fingers are 
placed flat upon the part, and the induration of the gland, or lobe of 
the gland, when the organ is raised from the pectoral muscle and 
pinched. 

The treatment consists in correcting what is wrong in the general 
condition of the patient by means of iron, tonics, and alteratives, and 
soothing the affected part. Cold lotions are at times grateful, while 
at others a belladonna plaster affords relief, with or without pressure. 
Large breasts should be suspended, and all should be protected by 
cotton wool from the risks of injury. 

The irritable mamma of young girls is closely allied to the affection 
just described, and is associated with a morbidly sensitive condition of 
the mammary gland and parts around, and often with some indura- 
tion. It is an affection closely connected with the pelvic generative 
organs which are mostly found to be not acting fairly, as indicated by 
catamenial irregularity, &c. This condition is, doubtless, at times 
excited by depraved habits. It should be treated on the same principle 
as the last affection. 


ON TUMOURS OF THE BREAST. 


Tumours of the breast may rationally be accounted for by following out 
the functional aberrations of the organ, and in proof of this the student 
should study carefully the highly suggestive and valuable work of Dr. 
Charles Creighton,' who has shown that “the investigation of breast 
tumours reveals merely the working of the physiological law of healthy 
mammary activity under altered circumstances, that various degrees of 
disordered function may result in various kinds of tumours,” and that 
tumour disease of the breast is “ essentially a disorder of function.” 

The breast, in passing from its “resting” or inactive state to that 
of full activity, undergoes during the entire period of pregnancy a 
process of “evolution,” which is characterised in its different stages 
by certain cell changes within its acini and transport of cells without ; 
and, in the return of the gland to its quiescent condition, on the sub- 
sidence of lactation, a process of “involution” in which a parallel series 
of changes acting in an inverse order is to be observed, the functional 
subsidence of the gland being spread over a shorter period of time than 
its gradual awakening during pregnancy. 

When the functional stimulus of the mamma is acting at its lowest 
point at the beginning of “evolution” or the ending of “involution,” 

1 ‘Contributions to the Physiology and Puthology of the Breast,’ 1878. 
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the secretory products are large granular yellow pigmented cells, which 
are found within the secreting acini, in the connective-tissue spaces 
outside thgsecreting structure, aad likewise in the lymph-sinuses of the 
subjacent lymphatic glands, these cells being the waste products of a 
feeble degree of secretory activity ; and, if the mammary excitation were 
always to act at that degree of intensity, the secretion it may be said 
would always be in the form of large granular pigmented cells. 

At the next appreciable advance in the intensity of the stimulus, Intermediate 
the product formed in the gland may be described somewhat generally stage. 
as a large granular nuclear cell, which is nothing else than the crude 
epithelium of the middle period of the breast’s unfolding, in which an 
imperfect secretory force resides. 

Coming still nearer to the full excitation, the cellular ingredients When _ 
are fewer and the mucous production much more abundant, and finally, iit _ 
when the stimulus is at its height, the mucous fluid has given place to * mae 
a fatty fluid, and whatever cellular elements the secretion contains are 
the well-known colostrum cells, which approach most nearly the perfect 
secreting cell, The periodical unfolding of the breasts, which is an 
obvious accompaniment of each pregnancy, is thus characterised by a 
progressive series of immature secretory products, which necessarily run 
towaste. The epithelial cells are not transformed into milk till the time 
of delivery and during the period of suckling following ; but the func- 
tional action of the breast has been at work all through the pregnancy, 
and has advanced in intensily just as the secreting structure has ad- 
vanced in its unfolding. The variousstages of unfolding have correspond- 
ing secretory products, becoming less and less crude, and, as there is a 
similar series of more rapid but exactly parallel waste products in the up- 
folding, it is a legitimate inference to ascribe “a special kind of secre- 
tory product to a certain degree of intensity of the glandular force.” 

When the breast gland is disturbed from its resting state by & When breast 
cause other than pregnancy, and, in consequence of some morbid cre 
excitation, is urged into a kind of evolution process, the steps of its "* “#™4* 
unfolding are less orderly than in the normal evolution, and the 
“spurious excitation” never carries the gland to the end of its un- 
folding or to the perfect degree of its function. And, although the 
morbid excitation may be said to correspond in its intensity to a stage 
of the normal evolution, there is this fundamental difference, that the 
corresponding stage of the normal process is transient, giving place to 
a stronger force while the morbid process continues indefinitely at the 
same enfeebled level. As a consequence, the cell that should have 
been thrown off from the acinus as waste almost as soon as:it was 
formed, remains in the place of its origin to multiply, and, with its 
progeny, to infest the glandular structure of the breast either as intra- 
or extra-acinous accumulations. Indeed, according to Dr. Creighton, 
it is upon deviations from the physiological track such as these that the 
existence of a tumour depends. 

Thus “a circumscribed tumour arises at a particular part of the Howtumours 
gland where the spurious excitation has advanced to a certain stage f™- 
of evolution or unfolding; in that particular region, probably a terri- 
tory defined by the blood-vessels, the functional force has acted at a 
uniform imperfect level for a length of time, the inevitable cellular 
waste of the crude secretion has accumulated within the acini or 
around them, and the foundation of a tumour has been laid. 
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In the healthy action of the organ there is a provision for the dis- 
posal of the very considerable amount of cellular waste material by 
means of the neighbouring lymphatic glands. In passing from the 
secreting acini and in traversing the stroma of the gland, the waste 
wells often acquire a spindle form; and although these cells are not 
always distinguishable from the connective-tissue cells of the part, 
there is, especially in the bitch, a class of pigmented epithelial cells in 
which such changes of form and position can be clearly traced. The 
spindle-shaped waste products are the type of the peri-acinous cell- 
collections in cystic or adeno-satcoma. 

So far as relates to the large nuclear cells, the intra-acinous collec- 
tions of them correspond to the structure of medullary cancer, and 
the extra-acinous infiltrations of the same cells are a distinguishing 
feature of scirrhus. “The distinguishing feature of the less malig- 
nant form of tumour is that the spurious functional activity comes 
nearer in the degree of its intensity to that of the perfect secretory 
force, the transformation of the epithelium is a more real transfor- 
mation, and the cellular waste is reduced, in part at least, to the class 
of fibre-like or crescentic elements that characterise the myxomatous 
and more benign issues of the tumour process.” 

“The circumstance that the unknown diseased excitation most com- 
monly befalls the gland when it is in the state of rest is of the first 
importance in accounting for the formation of a tumour. Whether 
the disturbance be a mechanical injury, or a sympathy with excite- 
ment in the ovaries, or of a more general emotional nature, it comes 
upon the breast in its resting state. The breast can react in no other 
way than by following the somewhat slow process of its normal evolu- 
tion ; without the intermediate stages of unfolding it cannot reach the 
perfect degree of its functions in which there would be immunity 
from danger. The intermediate stages are necessarily associated with 
the formation of crude cellular products; it is at one or other of 
the intermediate stages that the morbid force delays, and the corre- 
sponding cellular secretion of the gland thereupon assumes the character 
of a formative or tumour process.” 

*‘ The circumstances of the functional disturbance are never exactly 
the same in any two cases, consequently, the respective modifications 
of structure, or in other words, the structure of the respective tumours 
are never exactly the same.” 

When a tumour forms in the breast within the period when the | 
function may still be awakened to its full and healthy vigour, that is, 
during the period of its structural and functional maturity, a resolution 
of the disease or a dispersion of the diseased products may be looked for. 
But when it appears at or near the climacteric years, when the gland is 
suffering an effacement of its secreting mechanism and a withdrawal of 
its secretory force, no such a result can be expected, and it is at this 
period that the greater number of intractable tumours occur. 

“It is the climacteric effacement of the breast that gives a peculiar 
character to the disease in women, and there are well-marked struc- 
tural differences in the tumours according as they appear before or 
after that period. Those that develop after the climacteric years are 
perhaps the most common, as they are certainly the most intractable, 
and they have been the real source of ambiguity in the pathology of 
the organ. That ambiguity depends upon the circumstance that they 
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occur in an organ which is gradually losing or has lost ite character- 
istic structure.”” Where the normal itself is vanishing, the departures 
from the formal are elusive. 

It seems probable, therefore, from Dr. Creighton’s investigation, that 
the adenomata, sarcomata, myxomata, and earcinomata have their 
type in a series of progressive changes whieh the gland undergoes in its 
physiological evolution. The feebler the intensity ef the function, the 
more cancerous the disease; the higher or more advaneed: the evolu- 
tion from the resting state, the more benign the tumour. 

® 


» The Clinical Examination and Diagnosis of a Breast Tumour. 


From a practical point of view, tumours of the breast. may be 
divided into “ tnflammatory,” “adenoid” or imnocent, “ cystic,” “ sar- 
comatous,”’ and “cancerous.” Simple hypertrophy or excess of 
growth of the gland can hardly be classed among the tumours. 

The first point a Surgeon has to determine when consulted by a patient On the 
who has “something the matter” with her breast, is practically the diagnosis of 
existence or non-existence of a tumour, 7.e., is there a new growth ees 
developed behind, and in connection with the mammary gland? or, 7, yo, 
is the disease from which the patient is suffering situated in the sub- new growth? 
stance of the glandular structure itself ? This first and most important 
question ought to be solved before a further step can with safety: be 
taken; before the formation of a correct diagnosis of the case can be 
made ; and it is quite impossible to magnify itsimportance. To do this, 
however, considerable care is necessary, and some manipulative skill 
must be called into requisition ; as a careless examination will surely end 
in an uncertain diagnosis, and with this, a failure in treatment. 

In examining a breast, therefore, with diagnostic intentions, the node of 
Surgeon with the whole gland well in view, should place the palmar manipulating 
surfaces of his fingers over the suspected spot, and taking the 
gland in his hand manipulate it gently and in every part with his 

fingers and thumb; when,.if an isolated tumour can be found, he will 

in all probability detect its presence; if, however, he is uncertain 

upon this point, he should make the patient lie down, for “if a 

patient be sitting er standing, and the breast is grasped by the finger Birkett’s 
and thumb, when induration of the gland itself exists, a sensation method. 
is felt as if a tumour were present. If, now, the palmar surface 

of the fingers be pressed flatly against the chest in the same part, 
nothing remarkable will be distinguishable. Ifa tumour or new growth 

exists, however, it is immediately perceptible. But if a doubt arise 

in the matter, the patient should recline when under examination; 

and then, if there be a tumour, it is immediately manifest to the tauch, 

and often to the eye.”—Birkett. Having then detected the presence 

of a tumour, that is, an independent growth developed in the neigh- 
bourhood of the breast-gland and probably in connection with it, the 
question arises as to itsnature. Is it a simple or a malignant tumour? Diagnosis of 
If the tumour be movable and hard, if quite free, or if it has but a very #denocele. 
uncertain connection with the gland structure, there is a strong: pro- 

bability that the tumour is of a simple nature; and, if it has existed 

for several months, this probability becomes stronger, for the cancerous 

tumour has a tendency even when primarily developed asa tuber or as , 

an independent structure, to associate itself and become connected 

with the neighbouring tissues by an infiltrating process; and if this 
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hae not taken place, the absence of these conditions enhances the pro- 
bability of the simple nature of the growth under examination. If 
the patient is also young and healthy, and no other abnérmal con- 
ditions, either of the breast or neighbouring structures: are to be 
detected, the probability becomes a certainty, and the presence of an 
“adenecele” may be determined on—this tumour being synonymoug 
‘withthe chronic mammary tumour of Sir A. Cooper, the mammary 
tumour of Paget, the sero-cystic sarcoma of Brodie, the 

adenoma of Birkett, or the fibroma of Gross. 
These adenocelee are found a¢ a rule in the young and unmarrieg, 
and in the apparently healthy and robust, although occasionally they 
oocur in the aged. They appear during the period when the pro- 
creative organs, and among them the mammary glands, are in a state 
of “developmental perfection;” and when they occur in married 
women, are most frequently developed during pregnancy or suckling. 
They are never associated with any other symptoms than such as can 
be produced mechanically by their presence, and never involve the 
integument except by distension; nor is the skin ever infiltrated by 
any new material. They are never accompanied by any secondary 
enlargement of the absorbent glands nor associated with any secondary 
deposits ; they cause no cachexia and do not undermine the health ; but 
affect the patient solely through local influences, and demand treatment 


Fie. $96. 
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A succulent and fibrous mammary glandular tumour and cysts of six years’ growth, 


taken from S.A P—,a single woman, et. 26. The drawing exhibits a section of 
the new growth and a piece of mammary gland. The growth 18 enveloped by a 
fibrous capsule continuous with the rag ad ligaments of the breast. Prep. 
22925, Drawing 410%, Guy’s Museum. J. Birkett. 


chiefly from local considerations. They may be found in either breast, 
occasionally in both, and are constantly multiple, two or more tumours 
being often found in the same gland. In Fig. 396 the way the growth 
attacks the gland as an encapsuled tumour is well illustrated, 

From my notes of eighty-one cases consecutively observed— 
22 appeared under the age of 20. 2 above the age of 50, 
28 between 21 und 30 years of age. | 37 were in single women. 
18 , 4381 ,, 40 * 31 in the married and prolific, 
ll , £441 ,, 60 55 12 in the married and sterile. 


As long as these tumours remain small and quiescent, they are of 
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little importance; and, being movable, are readily diagnosed; but 


when years have been allowed 


se, and their growth has increased, 


and, from#their greater size they have become burdensome and press 
on neighbouring structures, they are neither of. small importance nor 


are they readily to be distinguished. But yet, 


are taken, an error in 
diagnosis should not be 
made. For, although the 
breast itself may be much 
pressed on or even ex- 
panded over the tumour, 
it will still exist,,and, on 
careful examination, its 
presence, as @ rule, will 
be made out. The nipple, 
although flattened from 
the extreme glandular ex- 
pansion, can still be seen 
(Fig. 398); and is rarely 
retracted. The integu- 
ments may be stretched 
to an extreme point, yet 
will they still be movable 
and sound (Fig. 397, also 
Plate V, Fig. 2), although 
some inflammation from 


_over-distension may have 


made its appearance, and 
large veins are always to 
be observed meandering 
in the healthy tissue. The 
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Cystic adenocele. 


tumour, if solid, may appear lobulated (Fig. 398), and if containing Adenocele 


cysts, fluctuation may 
be detected. Still, the 
disease is essentially a 
local one, and affects 
the patient through 
purely local condi- 
tions. It is to be 
treated only by exci- 
sion, and the gland, 
as a rule, should be 
left unharmed, the 
tumour being turned 
out of its capsule. 


In extreme examples, 
however, the breast -«.. 


is so stretched out as 
to be useless, and 
then must be re- 


a local 
affection. 





moved. In the pa- Solid very devulaten edenoeele of six vears’ growth, taken > 


tient from which Fig. 
898 was taken, this 
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was the case. She was a woman, wt. 385, and the tumour was of six 


years’ growth. 4 
iagnosis ~The Diagnosis of a Tumour which is evidently caused by some partial 


pallor or general enlargement or infiltration of the Mammary Gland. 
le Let us suppose that the Surgeon has a case of disease of the 


enlargement breast before him, in which the structure of the gland is iteelf 
of gland, &. involved, and there is no independent movable tumour, such as we 
have been considering; but thet on manipulation it is evident the 
growth, whatever it may be, is intimately connected with the gland 
structure. 

What is the case? Have we an inflammatory affection only of the 
organ, or some hypertrophy or innocent enlargement? Is it a simple 
ora malignant disease P When the 
Fis. 899. manipular indications of the mam- 
mary gland are those only of en- 
largement, is such a condition due 
to pregnancy, or the product of a 
simple hypertrophy, confining the 
meaning of that term to an excess of 

growth P 
If the increase be due to hyper- 
trophy, which is a somewhat rare 
condition, it will have been fo a 
eertainty of a chronic nature, its 
increase slow and growth painless. 
The gland will appear simply 
enlarged, with no increase in 
action beyond that which growth 
demands, although this increase 
in growth may be very great. It 
is found mostly in young women, 


Hypertrophy. 





1S oD a but I have seen it in the male; at 

ee itt (XN times it affects only one gland. In 

Hypertro- Hypertrophy of breast. the case from whieh Fig. 399 was 
phied breasts taken each gland on removal weighed 


do not secrete about: fourteen pounds. I saw the case some years ago with my friend 

mt Mr. Shipman, of Grantham. The breasts were subsequently removed 
by. Sir W. Fergusson. 

That the affection is something more than a mere increase in the 

Breast does growth of the gland is proved by the fact that, in a female patient 

not secrete of mine, et. 43, who had this disease in her right breast of thirteen 

milk. years’ growth, and not in her left, and had a child, no milk was 
secreted in. the diseased gland, while in the sound one there was abun- 
dance, 

Pregnancy. If the enlargement be due to pregnancy, there can be little diffi- 
culty in the diagnosis, for it is attended with an activity of the 
local cireulation, a general fulness of the gland, an enlargement 
of its veins, and a darkening of the areola, which will not fail to 
excite suspicion. Besides this, both glands will be similarly affected, 
a coincidence which is rarely seen in any morbid condition. The 
very suspicion of pregnancy, however, will be enough to call atten- 
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tion to other points, by which a solution of the difficulty can be 
obtained. 

Is the buiargement to be explained by any inflammatory condition? Chronic 
Ido not mean an acute inflammatory condition, for such an affec- inflammation 
tion has features which are too characteristic to allow any mistake 0d cancer. 
in diagnosis being made, but is the infiltration of the gland to 
be explained by some chronic inflammatory change, such as is so 
frequently found in the female breast; or is it the early stage of an 
infiltrating cancer? ‘The answer to this query is not always easy. 

In middle-aged patients, when cancereus affections may be looked for, 

the presence of an indurated mammary gland, wholly or in part, 

must always be regarded with suspicion, and, if the case be recent, 

I believe it to be an impossibility to form any certain opinion as 

to its true nature. If the induration of the gland be the only 

symptom, and is associated with a sharp or even dull pain, either a 

simple chronic inflammation of the gland may be indicated or the early 

condition of a cancer. If, however, much time has already passed, say 

many months, and no other symptoms have made their appearance, there 

is some ground for the hope that the enlargement may be due to inflam- 

mation, since infiltrating cancers are not generally inactive—are not 
stationary, as a rule—and soon give rise to other symptoms, such as 

some, though it may be slight, enlargement of the absorbent glands ; 

some slight dimpling (Plate IV, fig. 1) or puckering of the skin, an im- 

portant sign (Plate IV, figs. 2 and 3); or some more marked symptom, 

auch as infiltration of the integument or a retracted nipple. It should 

be remembered, however, that a retracted nipple is only an accidental 

symptom, such as may be caused by several conditions, and is not by 

any means of itself characteristic of cancer. But if any or all of these 

symptoms show themselves soon after the first appearance of the lobu- 

lar enlargement of the mammary gland, an opinion as to the cancerous 

nature of the growth may be confidently expressed. If, on the other When may be 
hand, none of these symptoms make their appearance, and the indura- considered 
tion or infiltration of the lobes of the gland remains stationary, or 
shows some tendency towards improvement, the probability of the 
simple character of the disease gains ground. When this indura- 
tion of the mammary gland appears in a young subject there will be 
no reason to suspect a cancer, and it should rather be regarded 
as the result of some slight inflammatory effusion. Under such cir- 
cumstances there will generally be some increase of pain after 
examination, but an absence of any other local symptom. There 
will probably be some irregularity of the catamenia, and some 
signs of general excitability of the patient. But, as a local affection, 
there will be only the one symptom of induration of one or more lobes 
of the mammary gland, which, in the absence of all other signe, may 
with safety be regarded as inflammatory. The same argument holds 
good when the disease appears at a later period of life, although 
suspicions of a cancer should rightly be excited; still, the positive 
diagnosis must be postponed till, by the lapse of time, some other 
symptoms, such as those already mentioned, make their appearance, to 


clear up all doubt, or by their absence prove the innocent nature of 
the affection. 





ie : 
7 Carcinoma of the Breast, or Cancer. 
oneal ai ‘This is found either as an inftiiration of the gis, wholly 
or in part . 400 and Plate IV, figs. 1, 2, and 8), or as an inde. 
Fro, 400. 





Infiltratang cancer of the breast Drawing 4091, Guy’s Mus , Birkett’s case. 


Infiltrating. pendent tumour or tuber within the meshes of the gland—tuderous 
. cancer (Fig. 401 and Plate IV, fig. 4). It may likewise be met with 





Tuberous cancer. Buirkett’s cuse. 


associated with cysts—cystic cancer, this being only a variety of the 
other forms. 
On the In the infiltrating form the gland appears hard, inelastic, and incom- 
inhltrating pressible; as the disease progresses it seems to contract, and to draw 
aa : all the parts around together, and gradually to infiltrate them. In this 
characters, Way the nipple often becomes drawn in or toone side. At times, after 
having been drawn in, it becomes infiltrated with the disease, and 
Retracted becomes again prominent; at others, by the contraction of the gland, 
nipple. it may be strangulated, become cedematous, and then slough off. The 
skin is at first dimpled, then puckered, and at last infiltrated. The 
breast also, froin being a movable organ, becomes fixed; so fixed, 
indeed, that it cannot be separated from the pectora) muscle. 
¢ This form of cancer is the more common. The disease may appear 
Its progress in one lobe or in all, and be slow in its progress or rapid, but in every 
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DESCRIPTION OF PLATES IV & V. 


Tae following Drawings illustrate in order the Five most important 
Clinical Features of Cancerous Disease of the Breast, 


lst.—The Early Infiltration of the Breast, as shown by an enlarge- 
ment of the whole, or of one lobe, of the gland. 


Qnd.—The Dimpling of the Skin (Fig. 1), due to the shortening of 
the suspensory ligaments of the breast (vide Fig. 896, 
page 266). 


8rd.—The Puekering of the Skin (Fig. 2), brought about by a still 
greater shortening of the suspensory ligaments of the breast 
and an early infiltration of the skin. 


4th.—The Infiltration of the Skin (Fig. 8) and Formation of a Skin 
Tumour, with marked puckering and early ulceration of the 
skin, 


5th—The Breaking Down of the Cancerous Growth and appearance 
of a Cancerous Ulcer. Fig. 1, Plate V, of a tuberous, and | 
Fig. 405, of an infiltrating cancer. 


Fig. 2 shows the Retraction of the Nipple, so frequently present in 
cancer (vide Fig. 400, page 270); whilst in Figs. 1, 8, and 4, 
such a symptom is absent. 


Fig. 4, Plate IV, gives the external appearances of a Tuberous Cancer 
of the Breast; as Fig. 401, page 270, illustrates a section of 
the same. 





PLATE Y. 


Fie. 2 illustrates a case of Adenoma of the Breast, with the skin 
stretched over it. 


Fra. 3.—A Cystic Sarcoma of the Breast. 


Fig, 4.—~A Cystic Sarcoma of the Breast, with an intracystic growth 
bursting through the skin which covered it. 
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case its progress is much alike. In Plate IV, figs. 1, 2, 8, these changes 
are clearly ghown. 

Tuberousgcancer commences as a circumscribed independent growth Toberous 
within the gland structure, with a well-defined capsule separating but not “*°* 
infiltrating the tissues (Fig. 401). Sometimes two or more tubers appear Characters. 
together, and these may at last coalesce. This form, unlike the infil- 
trating, does not contract, but grows in all directions, involving all the 
parts which it touches, pushing the breast to one side, or drawing it to 
itself (Plate IV, fig. 4). It often attains a large size, giving rise 
to an irregular lobulated tumour. If is at times soft in consis- 
tence, when it is called medullary cancer; when firm, it is known 
as fibrous; when jelly-like, haat bead and more rarely it is black Varieties of 
or melanotic. As it grows forward it may involve the skin, break terms used. 
and ulcerate, giving rise to the appearances formerly called fungue 
hematodes, this form being always accompanied with hemorrhage 
(Plate V, fig. 1). 

In both forms, the lymphatic glands in the axilla, above the clavicle, Condition of 
or on the side of the neck, will sooner or later become involved; and, a 
when the skin is implicated, this symptom soon appears. As the 
glands enlarge, nerve pains down the arm appear, and cedema of the 
arm commences from the mechanical obstruction to the venous circula- 
tion of the extremity caused by the enlarged glands. At times a serous 
effusion takes place into the pleural cavity of the affected side sufficient 
to destroy life. 

In some rare cases of cancer the disease appears as a brawny infiltra- Brawny 
tion of the breast and integument over it, some erythematous redness cancer. 
and cedema being mixed with it at its onset. These cancers are of the 
worst kind, and speedily destroy life. 

In other cases, mostly chronic, the disease is more cutaneous, and 
shows itself as a tubercular affection of the skin, which gradually 
spreads till at last the part affected seems skin-bound. This condition 
may be limited or extensive, and occasionally involves the whole of one 
side. I have recently had a case under observation in which both 
breasts, the sternum, sides, and half the dorsal region of the back 
were thus involved. At times this tubercular development is associated Atrophic 
with acute or recurrent disease. In rare examples it occurs as a 9m of 
primary affection, and is very chronic, the tubercles even disappearing sal 
by atrophy. 

A cancerous tumour of the breast most frequently appears in Cancer. 
middle life, that is, when the procreative organs are verging to- 
wards their natural period of functional decline, such a period taking 
place at an earlier date in the single than in the fruitful woman. 

It attacks married women more frequently than the unmarried, 
and, when infiltrating or involving the breast-gland, is seldom 
stationary. 

As the disease progresses unchecked, ulceration of the integument, Progress. 
preceded by a softening down or breaking-up of the tumour itself, will 
soon appear, and with this the characteristic infiltration of the margin 
of the wound will occur and give rise to indurated, everted edges Characteris- 
(Plate V, fig.1; and Fig. 405). A general cachexia from the pain and = i 
wasting discharges will soon show itself, and more or less distinct evi- "7? 
dences of the complication of other organs become apparent. Under ° 
such circumstances the end is not far off, for the disease has run ite 
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" sourse, and with it the powers of its victim have become undermined, 


Age when 
disease 
appeared, 


Social 
condition. 


Prolific or 
sterile, 


Side affected. 


Duration of 
disease, 


Hereditary 
history. 


for the victory remains with the strongest. In a general way a cancer 
runs its course in two or three years; though sometimes it is most 
chronic in its action. 

To illustrate some of the points connected with this subject the 
following analysis of 400 cases may be of value. The cases are taken 
from my own notes; 180 occurred in Guy’s during the period of my 
registrarship many years ago, and 220 are from my own case-boo 
since. 


The dtsease made its first appearance— 


In 17 cases, or 4 per cent. under 80 years of age. 
» 108 ,, 27 5 between 31 and 40 years of age. 


”? 144 Led 36 » ” 41 ” 50 ” 
wy AOL. 4, «28> » 61, 60 , 
%” 29 %” 7 29 ” 61 ” 70 ” 


» lL over 70 years of age. 


I have, however, seen a case of cancer of the breast in a patient 
aged 28, and one of a year’s standing in the breast of an old lady 
set. 96. 

Of these 400 cases, 313 were married, 77 single, and 10 were 
widows. 

Of the 313 married, 235 were prolific, and 78 sterile. A large pro- 
portion of the prolific women were so to an extreme degree, ten and 
more children being a common note to find recorded. Married women 
and those in whom the gland has been the most active, are apparently 
more liable to cancer of the breast when the period of gland activity 
has passed, than the single. 

194 of these examples were in the right breast, 187 in the left, and 
19 in both. 


In 140 the disease had existed a year or less. 
In 99 between 1 and 2 years. © In 13 between 4 and 5 years. 
93 23 39 2 33 3 9 39 5 33 7 39 
x» 1d » 3 5 4 6 » 859 5 


In four cases, the disease had existed ten, twelve, fourteen and 
twenty years respectively, and the form of cancer in these of long 
standing was the atrophic. 

With respect to any hereditary history of cancer in the 400 cases, 
although carefully inquired into, I found it to exist in only 47 
or nearly 12 per cent. In 35 of these, cancer was reported to have 
occurred in one member; in 11 in two members; and in 1 in three 
of the patient’s family. 

In 7 of the 47 cases the relative was on the father’s, in 23 on the 
mother’s side, and in 7 it was found among the brothers or sisters, 
In 6, it had attacked the aunts, in 3, cousins, and in 1 a grandmother, 
although in these the point was not stated respecting the paternal or 
maternal relation. These facts are enough to indicate that where an 
hereditary tendency exists, it is more powerful on the mother’s than 
the father’s side. 

In a large proportion of the cases in which an hereditary history. of 
cancer was traced, the cancer was of the breast. 
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A section of an infiltrating cancer is well shown in Fig. 400, but 
better in Piate VI, Fig. 1. A section of the tuberous form in Fig. 401. 

For the migroscopical appearances of cancer vide Fig. 42. 

Colloid or alveolar cancer is occasionally seen in the namma, although On colloid 
in a clinical point of view the growth presents no such features as to “#ucer. 
enable the Surgeon to recognise its presence. In Fig. 34, page 179, 

Vol. I, a cancer of the kind is illustrated. In it, the clinical features 
of the affection were those of the cystic disease. It is found in the 
gland as an infiltrating and tuberous growth. 

To the eye, the colloid disease has g peculiar aspect, its jelly-like Characters. 
semi-transparent material of all tints of pink and red from degrees of 
blood-staining being divided by thin meshes of fibre tissue into cells 
of different sizes. The way the jelly-like structure oozes from its 
cells, and the slight changes that take place in it after immersion in 
spirit, are its chief characteristics. 

It ought to be treated by excision of the whole gland. 


Cystic Tumour of the Breast. Onevitie 


The simple sero-cyst is usually found single in the mammary gland, tumours. 
and appears as a small hard lump in one spot which is at times, but not 
often, puinful. As it increases it becomes more globular and dense, gimple 
sometimes being of a stony hardness ; while at a still later date it may sero-cyst. 
afford the sensation of fluctuation. If left alone it may so enlarge as Characters. 
to come forward and even burst, discharging a thin watery non- 
albuminous fluid, and then collapsing. In rare cases, the disease is 
thus cured; but more commonly the fluid re-accumulates. 

“ The cyst wall of this tumour,” writes Birkett, “is very thin, com- 
posed of fibre tissue, firmly attached to the surrounding parts, and lined 
with squamous epithelium. It is always perfectly closed, and never 
communicates with a duct.” 

Such a cyst should be punctured with a trocar and canula, and some Treatment. 

cold lotion applied, for by this means many are permanently cured. 
Brodie employed alone, without puncture, a lotion made up of an ounce 
of the solution of the subacetate of lead and three ounces and a half of 
both spirits of wine and camphor, which was to be applied on a piece of 
folded flannel, and renewed every three or four hours until the skin 
over the tumour had become inflamed ; the application to be re-applied 
after the lapse of two or three days. 

Besides the simple serous cyst, many examples of tumours of the Spurious cyst 
breast come under the observation of the Surgeon, the diagnosis of ! other 
which is much obscured by the presence of cysts, or rather of what Mr. a a 
Birkett describes as capsules, containing fluid of divers characters. hreagt, 
For the development of a cyst in the majority‘of tumours is a mere 
accident due to the effusion of fluid, probably serum, more or less 
blood-stained, into the connective-tissue of the part, the fluid sepa- 
rating the solid growth and so forming an apparent cyst. Such a cyst, 
however, is not a new development, like the more solid portion of a 
tumour, nor is it in any way to be compared with the simple cystic 
formations which are found in the neck or other portions of the body. Characters. 
The existence of the false cysts, therefore, such as I have briefly 
sketched, in any of the breast tumours, whether adenoid or malignant, 
is to be noaanted as a mere accident, and ought to have no weight in 
determining either the innocency or malignancy of the growth under 


VOL. II. 18 


274 CYSTIC DISEASE OF THE BREAST. 


Cyatsasa examination; they are the product of a mechanical cause, may occur 
meansof in either form, are not special growths nor of any intrinsic importance. 
diagnosis. "The diagnosis of the tumour containing such cysts rests cansequently 
on other points, and more particularly on such as have been already 
indicated. As a rule, these so-called cysts are found in the less firm 
and solid forms of tumour, in such as contain less cellular or connective 
tissue, and in the more rapidly developed rather than in the slowly 
Cystic formed. We thus find in one form of cystic adenoma a more or less 
adenoma. = golid tumour, the growth being more lobulated and loosely connected 
Pedunculated where the false cysts or capsulds exist (Plate VI, fig. 2). Ina second 
growths in class of cases loose pedunculated growths will be seen lying within 
oye: these capsules, with their floating extremities bathed with the so- 
called cyst contents (Fig. 402), the different forms assumed by these 


Fia. 402. 





Cystic tumour in breast, with pedunculated adenomatous growth of one year’s existence, 
removed by T. Bryant from S. W, eet. 48, mn 1876. Three years later patient was 
quite well. 


tumours depending upon the amount of connective tissue which binds 
together the several lobes and lobules, and the dimensions of the inter- 
spaces which go to form the false cysts. In a third class, however, 
Cysts the true cystic adenocele of the breast, the adenoid solid elements are 
consisting of developed within cysts composed of dilated ducts. But in all, whether 
dilated ducts. within false cysts or in dilated ducts, the elementary structure of the 
growths is either dense and compact, or loose and pedunculated; in 
all, they simulate the structure of normal gland tissue. In some, the 
excal terminations of the ducts are the most prominent, and in others, 
the ducts and sinuses, while in a few, true milk or cream secretion exists, 
precisely similar to that secreted by the breast. In Plate VI, fig. 2, 
every variety of this affection can be seen. In all probability, all 
adenomata are developed in cysts as intra-cystic growths. Dr. 
Goodhart, in an able paper, has supported this view (‘Edin. Med. 

Journ.,’ 1872). 
Diagnosisof This true cystic adenocele, however, is of an innocent nature and 
Nadie pathologically allied to the genuine adenocele. It is the tumour origin- 
"ally described by Sir B. Brodie as “arising by a dilatation of portions 
of some of the lactiferous tubes,” and by Mr. Birkett as duct-cysts, 


DESCRIPTION OF PLATE VI. 


Fie. 1.—A section of an Infiltrating Cancer of the Breast. Also 
Fig. 400, page 270, and Fig. 401, page 270, section of a 
tuberous, 


Fie. 2—A section of an Adenoma of the Breast. Fig. 396, of the 
more solid kind (fibroma). 
% 


Fira. 8.—A section of a Sarcoma of the Breast. Also Fig. 404. 


Fig. 4.—Paget’s Disease of the Nipple in its cancerous stage. 


ym Tere 





OPEN TUMOURS OF THE BREAST. . 275 


distinctly ‘referable to the dilatation of a duct, or to a connection with 
one, and cUntaining growths which appear to spring from their walls, 
and these <wo forma of cystic adenocele are strictly analogous in their 
nature. In both, the pedunculated or floating bodies possess a struc- 
ture allied to the breast-gland, and are composed of more or less distinct 
cecal terminations of newly-developed ducts, with variable quantities 
of true connective tissue. This affection is more common in middle 
than in young life. Out of 12 cases, 6 occurred in women under 30, 17 
in women over 40, while 1 was as old as 71 (‘ Path. Trans.,’ vol. xvii, 
p. 283). 

Diagnosis.— How, then, is such a tumour to be made out ? and what Diagnosis of 
are the special symptoms which characterise it from the other forms of cystic 
mammary tumour P adenoma. 

First of all, being an innocent tumour, it will be found to J. an inno 
affect the patient in a purely local manner, as all other adenoid cent growth. 
tumours do. It is a local disease, which at no period of its growth 
and in no way will affect the patient otherwise than through local 
causes. It is never associated with secondary glandular enlargements 
or with deposits in other tissues, as the cancerous tumour, and it can, 
therefore, be by local symptums only that a correct diagnosis is to be 
made. 

The tumour, being a genuine cystic disease, is always made up of Made up of 
cysts filled with intra-cystic growths in different degrees, and it is aleo cysts. 

a disease of the gland itself, the cysts having a distinct relation with A disease of 
the gland ducts. The cysts having, therefore, in the majority, if not. aa gland 
in all cases, some communication through the nipple with the external ee 
surface, can be partially emptied of their contents by pressure through 
the nipple of the affected organ. As a result, this discharge from the 
nipple must always materially tend to confirm the impressions which 
may have been formed by the careful observation of the case, and by 
the presence of those conditions to which attention has just been drawn. 

Consequently a cystic tumour of the mammary gland in a healthy 
woman, unattended by any other than local symptoms, and associated 
with the discharge of a clear or coloured viscid secretion from the 
nipple, which can be induced or materially increased by pressure, may, 
with considerable confidence, be set down as the true cystic adenocele 
of the breast. ‘The false adenoceles or other tumours, which have but 
little if any connection with the true gland tissue, are new growths 
partaking of the nature of the breast-gland, according to the universal 
pathological law, that all new growths partake of the nature and 
peculiarities of the structure in which they are developed. .In Plate V, 
Fig. 4, the external appearances of one of these cystic adenoceles are 
well seen; also in Fig. 397. 


Summary. 


Galactocele. - 


This is a milk tumour found in the breast during lactation, the Galactocele. 
result of some retention of milk in an obstructed or ruptured duct, 
the secretion being either fluid milk-like, or more solid and creamy, 
owing to the absorption of the more fluid elements. Prep. 2200! 
2290", and 2299, Guy’s Museum, illustrate these points. It usually 
occurs somewhat suddenly during suckling, and is indicated by 6 
painless fluctuating swelling, unsccompanied by any constitutional 
disturbance. These cysts at times attain a large size. Scarpa has 
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recorded a case in which two pints of milk were removed “from the 
tumour. It should be treated by an incision into the cyst, leaving the 


walls of the cavity to granu- 
Fig, 408. late. vee 


Cystic Cancer. 


The pathology of cystic 
cancer is identical with that 
of cystic adenoma, while 
the cysts in the one in- 
stance contain the more or 
less solid characteristic lo- 
bules of the adenoid growth, 
and in the other are filled 
with the less developed 
and more irregular, but 
equally characteristic ma- 
terial which goes to build 
up the cancerous tumour. 
The diagnosis of these can- 
cers rests, therefore, upon 
such points as have been 
already described under a 
Cystic carcinoma of breast of nine months’ growth former heading (Fig. 408). 

taken from S. P., eet. 56. Skin over breast in- 


volved, gs drawn in, axillary glands en- Sarcomatous Tumours of 
larged. ‘{hree months after operation there the Breast. 


Cysts in 
cancer, 





was a large axillary growth and cedema of arm. 
Sarcomatous Mr. Birkett’s case. Drawing 40812, Sarcomatous tumours of 


tumours. the breast are met with in 
women of middle age, and they are generally more succulent and leas 
solid (vide Plate VI, Fig. 3) than the adenomata and more rapid in 
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Sarcomatous tumour of nine months’ growth, removed from M. T., et. 88, by T. Bryant 
in 1877. Good recovery. 


their growth, while they have also a greater tendency to return after 
removal, They are more closely connected with the breast than the 
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adenomaté, ang ate always encapsuled (Fig. 404); they do not infiltrate 
the breast like the cancers. They run their course moreover more 
rapidly thn the former, and have a tendency to break down, and give 
rise to a bleeding mass of tissue which may be mistaken for a cancer. 
They are also local, and are rarely associated with any secondary glan- 
dular enlargement. They should be dealt with as adenomata and re- 
moved, and the breast, as a rule, should be removed with them, I 
have the records of many interesting examples of this form of tumour, 
and in the ‘Path. Trans.’ for 1868, vol. xix, I recorded the case of a 
womun, et. 35, from whom I ee | a tumour weighing nearly five 
pounds. The patient from whom Fig. 404 was taken was thirty-three 
years of age, and in her no return took place after operation, a result 
which is not constant, since in a large number of these cases the dis- 
ease returns locally, and acts in that point as badly as any cancer. I 
have a patient now under care from whose breast I have removed five 
tumours at different intervals. When areturn takes place the tumour 
should be excised at once, if the measure be practicable. 

Hydatid cysts are found in the breasts, but are not common. Only 
one example has fallen into my hands, although I have seen five 
others in the practice of my colleagues. My own patient was a woman, 
set. 30, who for five years had had a painless globular swelling in her 
left breast, and when I saw her it was as large as a cocoa-nut. I 
tapped the cyst and evacuated sixteen ounces of a clear non-albuminons 
fluid, and, as it was evidently the fluid of a hydatid, I made a free 
incision into the tumour and turned out a large acephalocyst. The 
patient made a good recovery. 


On hydatid 
cysts. 


Nevus, involving the whole mammary gland, may be met with. Nevus of the 


I have had under my care a splendid example in a girl, six years old, in 
which the whole organ was like a sponge and as large as half an orange. 
On the Open, Ulcerating, and Discharging Tumour of the Breast.— 


brenst. 


In the growth of any tumour situated in the mammary gland or its Open 


neighbourhood there must be a period when the integuments will become ,) 


so involved as to ulcerate or give way, and, under these circumstances, 
a discharging surface or cavity will present itself, varying in its aspect 
according to the innocency or malignancy of the growth with which it 
is associated. If the tumour is cancerous the open surface or dis- 
charging orifice will suggest its nature, and the integument itself or 
the margins of the wound will be infiltrated with cancerous material, 
the latter presenting the thickened, indurated, and everted margin s0 
characteristic of the cancerous ulcer, and which, when once seen and 
appreciated, can hardly be mistaken (Fig. 405). But if-the tumour 
be innocent, a very different condition will present itself, for a clear 
understanding of which it is essential to recall one or two points of 
difference between the innocent and malignant tumours, although at- 
tention may previously have been drawn to them in former pages. It 
is the peculiar nature of the innocent tumour to affect the part in 
which it is developed simply in a mechanical way; it may separate or 
displace, but never infiltrates tissues. On the other hand, it is the 
peculiar nature of the cancerous or malignant to infiltrate and involve 
every tissue with which it comes in contact. Applying, therefore, 


Cancerous 
cer. 


these two opposite features of the innocent and malignant tumours to Summary of 


the two 


the class of cases now under consideration, we shall readily understand distinct 
how two very different local appearances may be produced, and how in characters. 


Cystic 
enoma. 


Retracted 
nipple as a 


symptom. 


Retracted 
nipple an 

accidental 
symptom. 
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the cystic cancerous disease the wound or surface will be cli aracterieed 
by all the peculiarities of the cancerous ulcer, and in the cystic innocent 
tumour which may have rup- 
Fig. 405. tured from over-distension, 
the margin of the wound or 
discharging cavity will look 
healthy, free from all appear- 
ance of infiltration, and rather 
as if mechanically cut or 
punched out than ulcerated. 
In the cystic adenoceles, in 
which it is not uncominon to 
find a sprouting and dis- 
charging intra-cystic growth 
protruding from a wound 
through the ruptured in- 
tegument, and presenting a 
very doubtful and sometimes 
cancerous aspect, the im- 
portance of this symptom 
cannot be overrated, for if 
Open cancer of breast, with infiltration of skin. found projecting through an 
Model, Guy’s Mus. orifice of the integument 
which is uninfiltrated and ap- 
parently healthy, such as we have already described, the innocent 
aN of the tumour may with some contidence be declared (Plate V, 
g. 4). 


On the Value of the Retracted Nipple as a Symptom in Tumours of 
the Breast. 


There can be little doubt that, as a positive indication of cancerous 
disease, the importance of a retracted nipple has been considerably 
overrated. The symptom may be common in infiltrating cancer of 
the breast, but such a disease may exist without it; it may be present, 
moreover, in simple non-cancerous affections. A retracted nipple 
may be regarded as an accidental symptom in the development of a 
tumour, as well as the product of mechanical causes, its presence 
being determined rather by the manner in which the gland is in- 
volved than by the nature of the disease. If any tumour, simple or 
malignant—any abscess, chronic or acute—attack the centre of the 
mammary gland a retracted nipple in all probability will be pro- 
duced; for a disease so placed necessarily causes separation of the 
gland-ducts, and, as a consequence, their extremities, terminating in 
the nipple, will be drawn upon, and a retracted nipple must follow. 
We thus find this symptom of frequent occurrence in the early stage 
of an infiltrating cancer of the organ, the nipple being always drawn 
towards the side of the gland which may be involved; while at a later 
stage, when the infiltration is more complete, the nipple may again 
project. In a central chronic abscess of the breast the retracted nipple 
is equally common, and in the true cystic adenocele it may be also 

resent. In the ordinary adenocele, whether cystic or otherwise, it 
s rarely met with, for the reason that this disease is not of the 
breast-gland itself, but only situated in its neighbourhood. In rare 





ON CHRONIC DISEASE OF THE NIPPLE. 279 


cases, however, such an association may co-exist, and in one case in 
which I ovserved it some blow or injury had preceded the development 
of the adeftioid tumour, and it was open to a doubt whether the re- 
tracted nipple had not been brought about by a chronic inflamma- 
tory condition. It should always be remembered, moreover, that a 
contracted nipple may be a natural condition. 

On the Value of a Discharge from the Nipple for Diagnostic Purposes. On the 
—When the discharge is slight or of a bloody nature, it does not indi- “1scharge 
cate any special affection, though it is well known that in cancerous "°™ "pple. 
affections a discharge from the nipple is not unfrequent, the fluid having 1, gancer 
the appearance of blood-coloured serum, which is never profuse, and 
rarely amounts to more than afew drops. Inthe true cystic adenoceles, in cystic 
this symptom is of considarable value, for in all the cases which have #denocele. 
passed under my observation, as well as in the majority of recorded 
examples, this discharge from the nipple was a prominent symptom, the 
fluid being generally of a mucoid nature, and more or less blood-stained ; 
and although at times it occurred spontaneously, and with relief to the 
patient, at others it could readily be induced by some slight pressure 
upon the parts. In the ordinary adenoceles this symptom is seldom In adenocele. 
present. It exists therefore as a symptom in the true disease 
of the breast structure, whether cancerous or adenoid; and while 
slight and uncertain in the former, it is more gencra] and copious 
in the latter; consequently, as a means of diagnosis, it is of some 
value. 


On Chronic Disease of the Mammary Areola preceding Cancer. 
(Paget’s disease. ) 


Sir J. Paget has pointed out (‘St. Bartholomew’s Hosp. Rep.,’ on disease of 

vol. x, 1874), what my own experience confirms, that cancer of the mammary 
breast is sometimes preceded by a chronic skin disease of the nipple areola in 
and areola; the disease in the majority of the fifteen cases in which he ""”” 
had observed it having “the appearance of a florid, intensely red, raw 
surface, very finely granular, as if nearly the whole thickness of the 
epidermis were removed; like the surface of very acute diffused eczema, 
or like that of an acute balanitis. From such a surface there was 
always copious, clear, yellowish, viscid exudation” (Plate VI, fig. 4). 
In some cases the eruption has presented the characters of an ordinary 
chronic eczema or psoriasis, the eruption spreading beyond the areola 
in widening circles, or with scattered blotches of redness covering 
nearly the whole breast. 

“The eruption has resisted all treatment, both local and general, and 
has continued even after the affected part of the skin has been involved 
in the cancerous disease.” 

Mr. Henry Butlin has shown that these changes are due to an ex- Micro. 
tension of the disease from the surface of the nipple to the smaller scopical 
ducts and acini of the gland, these parts being found filled on micro- *PPearances. 
scopical examination with proliferating epithelium, which at times 
escapes from the ducts by rupture or growth into the surrounding 
tissues, thereby producing the full formation of carcinoma (‘ Med.- 
Chir. Trans.,’ January, 1877), the mechanical retention of the 
epithelial element, within the gland and ducts evidently playing an 
important part in the progress of this disease. Whether the disease be 
a true eczema or a specific dermatitis, questions which have to be de- 
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biftmined, the conclusion is clear that the local disease ig not to be 
Amegerdsd, When much epidermis collects upon the nipples 
* Busch’s practice in cases of epithelioma ought to be fdilowed, and 
such should be removed by the application of a lotion of soda, from 8 
to 6 grains to an ounce,” and if any suspicious hardness of the base af 
the sore exists it should be removed. 


On the Importance of Enlargement of the Absorbent Glands as a 
Diagnostic Symptom. 
On enlarged § When some enlargement of the axillary or clavicular glands exists 
glandsass = witha chronic tumour of the breast the malignant nature of the disease 
symptom. ig rendered probable; for the simple adenomata are generally unat- 
tended by such a complication, and with the cystic affections it is also 
rare. Many months, however, may elapse in cases of cancer of the 
breast before the appearance of this symptom, because enlargement of 
the absorbent glands and infiltration of the skin have some connection. 
In cancerous affections the enlargement of the glands is indolent 
and very painless. In the inflammatory affections of the organ, glan- 
dular enlargement and tenderness are commonly present. 










On On the Value of the Tubercular and General Infiltration of the 
tubercular Integument over the Breast. 
and general 


infiltration as When the integument of a breast is sparsely or thickly studded with 
asymptom. shot or pea-like tubercular infiltrations, or is so infiltrated with new 
material as to present a brawn-like feel and aspect, there can be no 
question as to the cancerous nature of the disease, since such a 
- symptom is never present in any inflammatory or simple disease of the 
mammary gland. The infiltration may be slight, from the mere shot- or 
pea-like affection of the skin, to its more brawny infiltration ; but in all 
stages it is equally churacteristic, and speaks in positive language of 
the cancerous nature of the mammary growth, one tubercle telling 
as plain a tale as if many tubercles existed. 
Cachexiaasa Cachexia.—I have no belief in the existence of a special cancerous 
symptom. = cachexia. A cachexia may be present in cancer asin any exhausting or 
wasting disease; but that of cancer differs in no single point from that 
of any other affection. When a cachexia exists, it indicates the pre- 
sence of some affection which is undermining the patient’s strength, 
which may be cancer, but it may be any other form of disease. 


On Excision of the Breast. 


On excision There is no great danger attending excision of the breast beyond that 
of the breast. which accompanies any,even the smallest, operation. It is true that 
patients occasionally sink after the operation from pyemia, erysipelas, or 

Mortality in visceral diseases, but these contingencies attend any operation or wound. 
excision. From my notes of 133 cases of cancer in which excision was carried 
out I find that nine died, or about 6°7 per cent., while in four only, 

Causesof or 8 per cent., could the death be ascribed to the operation. One 
death. died from pyemia, on the thirty-fifth day; one from erysipelas, con- 
tracted several months after the operation, when the wound had 

healed ; two from acute bronchitis, three weeks and a month respec- 

» tively after the excision ; one from profuse diarrhoea, on the eighth day. 
probably pyemic; cone from hemoptysis in the third week; two from 
exhaustion after a return of the growth, in three and six months; and 
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‘ome from letunt tinking after the operation on the third day. The 
three casey which died from pyemia and diarrhea, which was also 
probably pysmic, and the one which sank on the third day may, 
perhaps with justice, be directly assigned to the operation, but the 
fatal termination in the remaining five examples had no reference what- 
ever to the excision. In the operations, for innocent tumours of the 
breast no fatal instance occurred. | 

In operating for cancer it is unquestionably the wisest course to excise In cancer the 
the whole gland. It is well not to be oyer-anxious about preserving too whole breast 
much integument, and if any doubt exists as to its perfect healthiness isda 
the suspected portion had better be excised. When enlarged glands exist ; 
they should be taken away, and in any doubtful case the axilla should 
be explored. It is always important, when dissecting out the tumour 
to keep clear of all diseased tissues, and, in fat subjects, to leave a fair 
covering between the incision and’ the tumour itself, as there is good 
reason to believe that an early return of the affection is too often 
to be explained by want of attention to these points. In several 
instances I have found small cancerous nodules in the fascia over the 
pectoral muscle, which if left would have been. the centre of new 
growths. In the operation for adenocele it is quite exceptional for [n adenocele 
the removal of the breast to be necessary. Inthe majority of instances it is not 
such a practice would be clearly unjustifiable. Asa rule, the tumour "°CeMery. 
is readily removed by making a clean section: through its cyst-wall Mode of — 
and enucleating the growth; the breast is rarely injured, even by the date vas 
operation. In exceptional examples of this affection, however, that is, “" “*°™ 
where a large tumour is closely connected with the mammary gland, 
as well as in the genuine or true cystie adenocole, it is absolutely 
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Excision of the breast, with incision backwards for drainage. 


necessary that the breast-gland should be excised. In the removal 
of a small tumour, not involving the breast, the best practice 
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is to make the incision in a line radiating from the nigple, and to 
manipulate the parts as little as possible ; the surest plan being to cut 
well into the tumour after having raised and made it prominent 
Py grasping its base with the thumb and finger of the opposite 


The Operation.—In the removal of a breast the patient should be 
placed on her back with the shoulder of the affected side raised by a 
pillow, and the arm drawn out at a right angle to the body 
(Fig. 406). 

The incision should be elliptical, and made in a line parallel with the 
fibres of the pectoral muscle, and when the skin is diseased it should be 
removed. The inner or sternal incision should first be made, and bleed- 
ing is to be controlled by the pressure of the fingers of an assistant. The 
second or pectoral incision may then follow, and should be made down to 
the free border of the pectoral muscle, the definite form of which is the 
best and surest guide to the base of the gland. The whole tumour by 
these means is thus readily excised, a few touches of the scalpel dis- 
secting it off the pectoral muscle. The axillary angle of the tumour 
should be divided last, as it usually contains the chief vessels that 
supply the gland. The incision can be extended upwards into the 
axilla to explore or remove the glands. When this is done an incision 
at right angles to the wound backwards is good for drainage pur- 
poses. All bleeding vessels should be twisted, the surface of the 
wound cleaned with iodine water, its edges well adjusted, a drainage 
tube introduced at the most dependent part, and steady pressure applied 
by means of pads of lint, gauze, or cotton wool. Adenoid or innocent 
tumours should be excised only if they are steadily increasing, and 
are sources of trouble. Cancerous tumours should be removed as soon 
as the diagnosis of their existence is clear, for accumulated evidence 
tends to show that the earlier a cancer is removed the better are the 
prospects of a complete or lengthened immunity from the disease, and 
that, whether the disease returns soon or late, the best chance is thus 
afforded to the patient. 


CHAPTER XXVII. 
ON OVARIAN DISEASE AND OVARIOTOMY. 


THE ovaries are glands, and are developed as other glands, being 
composed of like elements. In them, during infancy and childhood, 
although cell growth and even cell shedding may go on, such processes 
take place silently, unattended by any external manifestations of their 
action. At puberty, however, when the ovum has matured and im- 
pregnation becomes possible, external signs of these changes appear 
with menstruation, and with these changes functional disturbances of 
the ovaries and parts connected with them occur, and may require 
the attention of the physician. The Surgeon’s aid is only called for 
when organic ovarian disease exists, and the nature of this aid varies 
with the nature of the case. 

Ovarian disease is a somewhat common affection, and, although 
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mostly mef with during the active period of ovarian life, it occurs in 
childhood and mature age. ‘I'wo specimens now in the College of 
Surgeons Were taken from twin children five and eight weeks respect- 
ively by Dr. Leared, and a rare preparation at Prague shows a cyst in 
the ovary of » child a year old. Roemer, of Berlin, in 1884, records 
a case in which he successfully removed a dermoid ovarian tumour 
from an infant twenty months old (‘ Brit. Med. Journ.,’ April 12, 1884). 
Kidd, of Dublin, has operated on a child aged three. Spencer Wells 
has recorded a successful case of ovariotomy in a child aged eight. Dr. 
Barker, of Philadelphia, had another {n one aged six years and eight 
months. I have recorded two cases in which girls, aged respectively 
fifteen and sixteen, sank after tapping from suppuration of the cyst; 
and in 1869 I published in the ‘Guy’s Hospital Reports’ a case in 
which I successfully removed a polycystic ovarian tumour froma child 
aged fourteen, in whom no signs of puberty existed. But these in- 
stances are exceptional, and ovarian disease is essentially an affection 
of mature adult life. In Spencer Wells’s 1000 cases the age averaged 
thirty-nine. 

Ovarian tumours may be clinically divided into four classes :—Mono- 
cystic, or unilocular tumours; polycystic, or multilocular tumours ; 
dermoid cysts ; fibrous and cancerous tumours. The relative frequency 
of these different forms of tumours is well seen in the following con- 
clusions which were drawn up after a careful examination of the records 
of 88 fatal cases of ovarian disease, extracted for me by the late Dr. 
Phillips from the Guy’s Records, and copied from my work ‘On Ova- 
riotomy’ published in 1867. 

Conclusions, drawn from an analysis of 88 fatal cases of ovarian 
disease :— 

1. That 9 per cent. of the ovarian tumours are apparently mono- 


Analysis of 
eighty-eight 
fatal cases 


and 


cystic ; 9 per cent. dermoid; 18 per cent. cancerous ; and the remain- conclusions 


ing 64 per cent. polycystic or more or less solid. 

2. That 53 per cent. of the cases are on the left side, 20 per cent. on 
the right, and 17 per cent. double. 

8. That simple cystic disease of the ovary is rarely double, and that, 
when double ovarian disease exists, the majority of the cases are can- 
cerous, colloid, or of the solid kind. 

4, That about 70 per cent. of the cases are in married women, and 
that the disease is most frequent between the age of twenty and forty, 
or during the vigour of sexual life. 

5. That the disease runs its course in at least 75 per cent. of all 
cases within two years; 30 per cent. dying from exhaustion, 20 per 
cent. from peritonitis, 17 per cent. from suppuration of the cyst chiefly 
following tapping, 9 per cent. from the last two causes combined, 10 
per cent. from peritonitis caused by rupture of the cyst, 10 per cent. 
from the cyst ulcerating into some viscus, such as the intestine or 
bladder. Hemorrhage into the abdomen and strangulation of the 
bowels by the pedicle caused death in one case. 

6. That in the monocystic tumours there is a greater disposition for 
the cyst to ulcerate into the bowels than in other cases, and to suppu- 
rate after tapping. 

7. That in 66 per cent. of the cases of cancerous disease both organs 
are involved. 

8. That in the dermoid tumours there is a greater disposition for the 
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cyst to rupture than in all other forms of disease, death being directly 
due to this cause in 87 per cent. : ; 

9. That acute peritonitis and suppuration of the cyst as a direct 
result of the operation of tapping is by no means unfrequent. 

Cases of spontaneous recovery occur, but they are so rare that they 
must not be looked for. When they occur they take place by rupture 
of the cyst, and this rupture is generally the result of accident or vio- 
lent muscular action. As a rule, however, when a cyst ruptures, death 
takes place from shock, peritonitis, or blood poisoning (vide conclu- 
sion 5). In exceptional eases, when the cyst has discharged itself into 
the large intestine, the event may be signified by a copious discharge 
of the cyst’s contents by the rectum ; but when into the small bowel no 
such event may occur, the fluid being reabsorbed. Under both circum- 
stances, there is always great danger to life from the entrance into the 
cyst itself of fecal matter or fetid air. 


Diagnosis of an Ovarian Tumour. 


When an ovarian tumour has attained a considerable size, has risen 
well out of the pelvis, and is unassociated with any complications, its 
diagnosis, as a rule, is not difficult, more particularly if it can be made 
out to be composed of many cysts, 7. e. multilocular. But when the 
tumour is small or very large; unilocular or very solid; central or 
of rapid growth, difficulties of diagnosis are met with, and it may be 
admitted at once that under any of these circumstances there are few 
surgical cases that demand more cure on the part of the Surgeon 
before he gives an opinion, and still more caution before he acts upon 
it. In some Sew instances, indeed, a positive diagmosis cannot be 
made without the help of some exploratory operative proceeding. 
Under all circumstances, however, “in the diagnosis of a suspected 
Ovarian case every possibility of its nature should be entertained, and 
a conclusion arrived at by a process of exclusion; each possibility 
should be separately considered and weighed, and the most probable 
finally accepted,” 

The possibility of a solid ov semi-solid tumour being due to preg- 
nancy, and the-probability of a cystic tumour being complicated with 
pregnancy or hydramnion, ought always to be before the mind of the 
Surgeon ; while the complete cessation of the menses for a few months 
in connection with the existence of an abdominal tumour, onght also to 
suggest in diagnosis caution and delay, when for diagnostic or cura- 
tive enda operative measures are being considered, since though 
catumenial irregularity is common in ovarian disease, toval arrest for 
any time is rare. ® 

The early history of an ovarian case is always obscure, and the 
statements of patients concerning its early growth must be accepted 
with caution. In a general way the tumour is discovered by accident, 
or attention is first drawn toits presence by abdominal enlargement. 

Pain is rarely present in the early stage of the disease, and when it 
exists is usually the result of mechanical causes; that is, it is due to 
the impaction of a small ovarian tumour in the pelvis, or to the pressure 
of a larger one upon the viscera, vessels, or nerves. 

When the tumour presses upon the bladder, incontinence of urine or 
dysuria will occur; but when it irritates the bowels, diarrhoa will be 
caused. When it drags upon the omentum or presses upon the stomach, 
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nausea and@vomiting may be present, and where it encroaches upon 
the thorax, dyspnwa. Nerve pains will be produced, according to the 
nerves that@are pressed upon, and cdema of the genitals, legs, or ab- 
domen, according to the amount of interference to the return of venous 
blood is commonly caused by the tumour. (£idema of the abdominal 
walls is said to be typical of cancerous disease of the ovaries, but this 
is not the case, since I have seen this symptom very frequently in 
undoubted examples of simple ovarian disease. 

Local pain, pyrexia, with a high temperature and abdominal ten- 
derness, associated with a cystic abdomimal tumour, generally indicate 
inflammatory changes within an ovarian cyst. 

Dermoid tumours are said to be more commonly and unilocular cysts 
least frequently attended with pain than any other. 


In well-marked examples of ovarian disease the face becomes pinched Ovarian 
and the peculiar “ovarian expression” manifests itself, hut after the ¢xpression. 


removal of the tumour by ovariotomy it is remarkable how soon this 
expression disappears. 
The differential diagnosis of an ovarian tumour will now occupy our 


Differential 


attention, and its physical signs will be first considered as made out by diagnosis. 


percussion and palpation, since it is by these more than any others that 
the Surgeon is generally led to an approximate opinion of the nature 
of the case. Too much confidence, however, must not be placed on 
them, since they are only of value when taken in connection with other 
symptoms. 


In all cases of suspected ovarian disease the patient to be examined Inspection. 


should be undressed, and then placed on her back, with her shoulders 
and knees raised. The Surgeon should afterwards so expose the abdo- 
men as to be able to have a good look at it, and observe whether the 
abdominal enlargement is central or lateral, smooth, irregular, or 
nodular in outline. Should the tumour move upwards and downwards 
during the respiratory act the tumour is probably free and non- 
adherent. The Surgeon should then place his hand flat upon 
the abdomen, and having rested it there for a minute or so to test the 
points just alluded to, should move it steadily over the whole surface 
of the tumour in all directions, and at the same time, by palpation, 
ascertain something of the condition of the deeper parts. 

By these means much will have been ascertained as to the nature of 
the case. It will have been made out whether a tumour exists or not ; 
something will have been learnt, too, concerning its size and mobility, 
and whether it is solid, fluid, or the two combined. Possibly by some 
sudden movement of the contents the question of pregnancy may be 
raised or settled. f 

The Surgeon should then proceed to percuss the parts, doing this at 
first superficially, and then deeply. He should also examine for fluc- 
tuation, asking himself during the whole examination the following 
questions :—Is this abdominal enlargement due to tympanitis or is it 
some phantom—that is, muscular—tumour? Is it due to or complicated 
with pregnancy, or is it uterine or ovarian disease? Can it be a hy- 
datid, pancreatic (‘ Lancet,’ Feb. 11, 1882), or renal cyst, or an enlarged 
viscus, such as spleen or kidney? Is it a cancerous tumour ? 

A fluctuating tumour rising from the pelvis in a central position 
yielding a dull note on superficial as well as on deep percussion, with 
epigastric and lumbar resonance, is probably a cystic ovarian growth ; 
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and when the tumour fluctuates in all directions, as is préved by the 
peculiar thrill of the wave elicited on percussion, the growth is pro- 
bably wnilocular or monocystic. When the tumour has dh irregular 
or botryoidal outline, and fluctuation is confined to parts, it is certainly 
compound, the degrees of solidity in a compound or multilocular 
tumour varying greatly. If the tumour seem to be a unilocular or 
monocystic growth, the Surgeon must remember that ovarian tumours 
of this kind are comparatively rare, and that those which appear to be 
such often contain some intracystic growths. He should also know 
that purely unilocular cysts aré probably broad ligament or parovarian 
cysts, that is, a cystic degeneration of the tubules of the Wolffian body, 
although multilocular parovarian tumours have been recorded. 

If the tumour be clearly cystic and multilocular, the probabilities are 
that it is ovarian, and if more solid than cystic it will probably be 
dermoid or uterine, 

Uterine and ovarian tumours yield a dull note on deep percussion, 
and as in these cases the intestines are pushed upwards and towards 
the loins, these regions are consequently resonant, and no alteration in 
the position of the patient will alter this fact. In ascites, with the 
shoulders of the patient raised, the lower portion of the abdomen may 
likewise yield a dull sound, but with the shoulders depressed and the 
hips raised, resonance will be made out, the bowels naturally floating 
on the surface of the ascitic liquid. In ascites, the central portion of the 
abdomen is resonant and the sides are dull, whereas in ovarian dropsy 
it is the reverse. ‘In ascites the greatest circular measurement is at 
the level of the umbilicus; in ovarian dropsy it is often some inches 
lower down” (Wells). When the intestines are matted together from 
cancerous or old peritoneal disease, difficulties occur, and errors in dia- 
gnosis can only be avoided by going carefully into the clinical history 
of the case, and by a pelvic examination. In ovarian disease a friction 
sound may be detected at times on auscultation or on the application 
of the hand, while in ascites no such symptom will be present. 


On the Diagnostic Value of a Pelvic Examination in Ovarian Disease. 


The diagnosis of an ovarian tumour can hardly ever be said to be 
complete until a pelvic examination by means of the finger and uterine 
sound and the combined examination between the abdominal wall and 
rectum have been made, for which purpose the patient had better be 
placed on her side. 

When the uterus is found to be in front of and distinct from the 
abdominal tumour, and movable without it, the growth is probably 
ovarian. When the tumour and uterus move together, or, if the 
uterus be drawn up out of the pelvis, difficulties in diagnosis may be 
experienced. If the tumour be cystic, it may be ovarian with a short 
pedicle, a broad ligament or parovarian cyst, or, a cystic disease of the 
uterus. 

When it is solid it may still be ovarian, dermoid, fibrous, or can- 
cerous; or it may be a fibrous tumour of the uterus. 

A fixed pelvic tumour is probably neither ovarian nor uterine, but 
if either, it is cancerous. 

{n an ovarian tumour, the uterine sound will rarely go beyond 
two inches, unless complicated with pregnancy or some uterine disease. 
In cystic disease of the uterus it may enter for six or more. 
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The uterine sound should not be used too hastily for diagnostic pur- Caution in 
poses, becafise when pregnancy and ovarian disease are combined evil ¥siug sound. 
may follow@ts use, although it ought always to be employed before 
operative measures are resorted to. 

When ascites is present, a pelvic examination will generally detect 
a vaginal rectocele, that is, a bulging into the vagina of the posterior 
wall of the vaginal passage from the pressure of the ascitic fluid into 
Douglas’s pouch, and this bulging is not met with in uncomplicated 
ovarian disease, though it may occur when ovarian disease and ascites 
co-exist. I have found this point of great diagnostic value for many 
years, and was pleased to read that Dr. Peaslee had mentioned it as one 
of value. 

“Solid uterine tumours,” writes Tait, “besides the absence of 
fluctuation, have in addition two vascular signs which I have never 
met with in ovarian tumours, viz. an aortic impulse which may be seen 
and felt, and an enlargement of the uterine arteries to be felt in the 
vagina.” 

In pregnancy, there is also to be seen the peculiar purple livid con- 
dition of vagina which does not exist in other pelvic tumours, the 
changed appearance of the nipple, enlargement of the breasts, &c., &c. 

I have often found thevalue of rectal digital examination for diagnostic 
purposes to be great, and particularly in young or old virgins; but I 
cannot speak from personal experience of the value of the introduction 
of the hand. Professor Simon, of Heidelberg, however, speaks highly 
of it. 


On the Value of Tapping for Diagnostic Purposes. 


When there is any doubt as to the true nature of a cystic abdominal Diagnostic 
tumour, a preliminary tapping ought to be pertormed, and the physical Value of 
nature of the fluid examined, although an ovarian fluid in our present tapping. 
state of knowledge is not to be recognised by any definite physical or 
chemical characters. Drs. Washington Atlee and Peaslee, however, 
inform us that the fluid of an ovarian cyst may be distinguished from 
all fluids by the presence of a peculiar cell which they call the ovarian Ovarian cells. 
granule-cell, which is about the size of a pus-cell, round and full of 
granules, and Mr. Thornton has recently confirmed these observations 
(‘ Path. Soc.,’ March 16th, 1875); adding, moreover, that large pear- 
shaped, round, or oval cells, containing a granular material with one or 
several large clear nuclei, with nucleoli and a number of transparent 
globules or vacuoles are characteristic of malignant tumours. 

When, from what appears to be a monocyst, the fluid drawn is Of fluid. 
clear, slightly opalescent, and limpid, of a low specific gravity, about 
1005, and non-coagulable by heat or nitric adid, or if coagulable by 
heat the coagalum is re-dissolved upon the addition of boiling acetic 
acid, there is a strong reason to suspect that the tumour is a broad 
ligament or parovarian cyst, and, under such circumstances, there is 
good reason to hope that either a cure may follow the operation of 
paracentesis, or if not a cure, the lapse of a long interval of time before 
the repetition of the operation is called for. ‘This fact was pointed out 
by the late Dr. F. Bird (‘ Med. Times,’ July 19, 1861). 

When the fluid drawn off is clearly albuminous, tenacious, dark, or 
light coloured ; when it is even watery and like that contained in the 
cysts last described, and is found microscopically to contain the com- 
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pound cells or epithelial elements already referred to, the tumour is 
probably ovarian, and ought to be removed. : 

When the fluid drawn off is highly albuminous and,,coagulates 
spontaneously, the suspicion of the tumour being a fibro-cystic uterine 
one ought to be raised, though there is little doubt that the true 
diagnosis of a fibro-cystic uterine tumour from a polycystic ovarian can 
only be made out, in the majority of cases, by an exploratory incision, 
when the absence of the pearly appearance of the ovarian and the 
presence of the pinkish, vascular, and fleshy aspect of the fibro-cystic, 
is enough to excite the surgeon’s suspicion of the uterine nature of the 
growth. 

When pregnancy and well-developed ovarian disease co-exist, tapping 
ought to be performed, though in cases where the operation is inad- 
missible, from the nature of the tumour, ovariotomy is a justifiable 
proceeding, Spencer Wells and other Surgeons having performed the 
operation in many cases during pregnancy, and with success; it should, 
however, be undertaken before the fourth month. When the tumour 
is small it should be left alone. 

THE TREATMENT OF OVARIAN D)ISEASE.—In the treatment of ovarian 
disease medicine is of little value, and has no direct influence in arrest- 
ing its progress. It does good only by improving the general condition 
of the patient. The operation of tapping in unilocular cysts is, how- 
ever, often of great value, and at times essential. Injection of the 
cyst is only applicable to a small class of cases. Ovariotomy, in a 
general way, is the only radical cure. 

John Hunter clearly realised the truth of this in 1787, when he said, 
In the early stage of ovarian dropsy I would almost advise that they 
should be removed entirely, if the complaint can clearly be ascertained, 
as they otherwise will certainly kill the patient.” He adds, however, 
that “electricity has been serviceable lately in diminishing the pro- 
gress of the formation of the fluid in a patient Iam acquainted with. 
How far it will be of further service I cannot say” (MS. lectures). 

At the present day the operation of ovariotomy is an accepted one 
by the profession, and isas recognised and justifiable as any other grave 
operation. Surgeons and physicians differ only as to the class of cases in 
which it is applicable and the period at which it should be performed. 

British Surgeons may probably claim the credit of having established 
this operation in spite of early difficulties and blind opposition, and the 
names of Lizars, of Edinburgh ; MacDowell, of Kentucky ; Jeaffreson, of 
Framlingham ; Walne; Fred. Bird; Lane; Morgan; Aston Key; Cooper; 
and Casar Hawkins, of London, must ever be remembered as amongst 
its earliest practical promoters. Charles Clay, of Manchester, however, 
the first. great ovariotofnist in this country, Brown, and particularly 
Spencer Wells, of London; Keith, of Edinburgh; Koeberle, of Strasburg, 
Skéldberg, of Stockholm ; and Atlee, of America, with Hutchinson, and 
possibly the present writer, have by their successes fairly overcome all 
as al and rendered the operation an established and accepted one. 

ithout going into the details of statistics, which are now no more 


Snocessful in needed in this than in other large operations, it may be confidently 


two out of 
three cases. 


asserted that the operation is not placed in‘too favourable a light when 
it is said to be successful in 3 out of every 4 cases, good, bad, and in- 
different, and in at least 9 out of 10 selected cases. Sir Spencer Wells 
informs us, as the result of his unrivalled experience, that out of his 
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1000 casesc282, or 28°2 per cent., died, whilst T. Keith lost only 41 out 
of 381 cages, or 10°7 per cent. Lawson Tait tells me that with the arly 
year ending 1883 jhe had 209 cases of removal of one or both ovaries operation 
for cystic disease with but 7 deaths, or a mortality of 3:3 per cent., advocated. 
and that of 86 cases of operation for cystic disease of the Fallopian 
tubes he had no death. “If ovarian tumours,” he adds, “are operated 
upon as soon as they are discovered and never tapped, there would be 
a mortality hardly perceptible.” 

“T have become,” writes Spencer Wells, “more and more disposed 
to advise the removal of an ovarian tumour as soon as its nature and 
connections can be clearly ascertained, and it is beginning in any way, 
physically or mentally, to do harm, since the risk of the operation 
under such circumstances is certainly less, and the possible evils of 
delay are eluded.” 

When delay must ensue one of the minor methods of palliative sur- 
gical treatment may be required, such as tapping, tapping and drain- 
age, incision, or tapping and iodine injection. 


On Tapping. 
This operation may be required for diagnostic purposes, and for Tapping. 

relief when other operative measures are necessarily or wisely post- 
poned or have been rejected. It should always be practised once in 
monocystic tumours, since in such it may possibly prove curative, and 
probably postpone operative interference for years. It is not to be 
recommended in compound or semi-solid tumours. Spencer Wells, 
however, maintains that one or more tappings do not increase consider- 
ably the mortality of ovariotomy. 


Injection of Iodine. 


In the simple or monocystic ovarian tumours, when the diagnosis is tyiection of 
clear, the treatment by injection of iodine may be employed. M. iodine 
Boinet says that out of 45 patients suffering from this disease, 31 were 

cured, 5 had relapses, and 9 died. Sir J. Simpson performed it in 

about 20 cases with good success, only one case dying; while Dr. Tyler - , 
Smith found that out of 10 cases in which this practice was followed 

2 only were satisfactory, and 2 died. Dr. West in 8 cases had one 

cured. 

The method at the best is uncertain. Spencer Wells does not advo- Injection 
cate it. In the majority of cases it does no good, and may even be uncertain 
followed by a fatal result. It is applicable only to simple cases of prea ited 
ovarian or extra-ovarian cysts. : 


Treatment by Incision. 


This method is only applicable when the operation of ovariotomy is Treatmentby 
found impossible from the adhesions or attachments of the tumour. incision. 
Under these circumstances in certain cases it is of immense value. In 
1877 I had this truth illustrated in the person of Amelia R—, wt. 20, 
who had recognised the presence of an abdominal tumour some months 
before she became pregnant. After the confinement, which was normal 
and the child alive, the tumour grew rapidly, and when she came under 
my care her abdomen measured fifty-six inches in circumference. 

I operated upon her, but having found a monocyst universally adhe- 
rent, I emptied it and evacuated many quarts of a viscid fluid, washed 
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the cyst well out with iodine water, dried its cavity, and tien dramed 
it. For about a week there* was some draining of serous fluid, but 
there were no constitutional symptoms. The cyst way irrigated 
daily with iodine water. By the eleventh day’ the cavity had con- 
siderably shrunk. On the twenty-fifth it would not hold an ounce 
of fluid. By two months it had quite healed, and the woman returned 
home. 

I have performed a like operation to the above in three or four other 

s where suppuration existed, and with success. 


When Operation is required. 


Cases of the polycystic or dermoid kinds should, as a rule, be 
operated upon as soon as they become sources of local or constitu- 
tional distress. ‘‘ Justice,” says Wells, “in these cases demands a 
most positive recommendation of excision with a warning against 
delay.” “ Every ovarian tumour,” writes Schroder, of Berlin, “ought 
to be removed as soon as it has heen discovered.” / 

It should not be entertained, however, when other organic disease is 
present, or when the local discase is clearly cancerous. The operation 
isa formidable one, but if the gencral condition of the patient be 
good the prognosis is favorable even when the tumour is large and 
looking unfavorable for removal. 

The size of a tumour has not appeared to have had much influence 
on the result, although when it is solid and requires a large incision for 
its removal the dangers are increased; small incisions, without doubt, 
being better than large. 

Adhesions to the abdominal walls, parietes, or omentum, have but 
little influence upon the mortality; but pelvic adhesions are always ' 
grave and visceral dangerous. 

The length of the pedicle, when the clamp was used, was a matter of 
importance, short pedicles adding to the danger of the case by neces- 
sitating dragging of the uterus upwards. At the present time when 
clamps are abandoned and the intra-peritoneal method of ligating the 
pedicle and dropping it in, is the common custom, the length or 
shortness of the pedicle is of small importance. 

The breadth or thickness of the pedicle is, however, a question of con- 
sideration, since a broad pedicle of necessity requires many ligatures, 
and a thick one is difficult to ligate with safety. 


On the Operation of Ovariotomy. 


The preliminary treatment of a patient about to undergo the opera- 
tion of ovariotomy neeg not differ in any way from that which expe- 
rience has taught us to be called for, previous to any other capital 
operation. We should do our best to raise the standard of health by 
all those general hygienic and other influences which are well known 
to act beneficially, such as good air, simple nutritious diet, a fair 
amount of stimulants, and the administration of some tonic. Let the 

tient take exercise when she can without pain, and be careful that 
it is kept within the limits of fatigue, that it be taken on level ground, 
and that no shaking or straining be on any account allowed; and, when 
she is at rest, the half-reclining position ought to be usually assumed. 
For a day or two before the operation, however, exercise, even when 
possible, is not to be advised, as quiet and repose are then of some 
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-essential sefvice. The urine should be carefully examined, and if scanty 
and geen Kei the operation must be delayed. Lithia water and 
alkalies arcfalways useful in exciting a free secretion of urine and in 
making it clearer. 

As a tonic medicine, iron appears to be of real and important value ; Tonics or 

it has apparently an influence for good which other tonics do not shir EN 
possess ; it is no more useful, however, before the operation of ovariotomy 
than before any other capital operation, though it is as good, and I have 
often thought that in hospital practice wounds are less prone to inflame, 
and erysipelatous affections are less common under the influence of this 
medicine than when no such preliminary treatment has been adopted. 
In peritoneal operations, this point is of primary importance, and, as a 
consequence, the adoption of this practice should be recommended. 
The form of iron I prefer is the tincture of the perchloride, twenty 
drops of which, combined with a like quantity of spirits of chloro- 
form or of svrup of lemons or tolu and a drachm of glycerine in 
water, forming a pleasant draught. 

The bowels of the patient should be gently opened two days pre- ee o 
viously by such a mild aperient as castor oil, or a draught composed of crew 
ten grains of rhubarb and twenty of sulphate of potash in some 
aromatic water, and, on the morning of operation, the large intes- 
tine should be washed out with a warm water enema, but nothing like , 
powerful purgation should be allowed under any consideration. Care catamenial 
should also be observed that the catamenial period has passed for at period. 
least a week previous to the operation, as all ovarian excitement is 
necessarily injurious at sucha time, and should be avoided. I have 
known cases of ovariotomy, however, undertaken without any conside- 
ration of this point, and believe that under such circumstances an unto- 
ward result is to be expected. 

In hospital practice the patient should as much as possible be isolated Isolation and 
from all others and kept in a private room in which good ventilation {ob ation, 
exists; a special nurse should also be secured, who is not only entirely 
trustworthy, but understands how to use a female catheter. Country Country mr 
patients should not be brought into town unless an urgent necessity Preferable. 
exists; as there is little doubt that the atimosphere of a large city is 
not so conducive to the rapid reparation of a wound as fresh country 
air. In abdominal surgery, this influence for good is of great value, 
and should not be thrown away unless from necessity. 

The Surgeon who is to operate, as well as his assistant, should not allow Operator and 
themselves, for a few days before the operation to visit the post-mor- #seistants to 
tem or dissecting room, nor should they handle any morbid prepara- oe are a 
tions. Erysipelatous affections and all contagious diseases should also contagious 
be shunned as much as possible; indeed, the saine rules which are diseases for 
observed by the careful obstetric practitioner are necessary to the the time. 
Surgeon who undertakes the operation of ovariotomy; since the same 
subtle poisons which are recognised by all to be hurtful to the puerperal 
woman, act with equal force upon the subject of ovarian as of other 
diseases, when submitted to operation, and, as a consequence, should 
be studiously avoided. It follows, therefore, as regards the lookers-on 
at an operation, and all who may come in contact with the patient, that 
none who may bring infectious or contagious disease should onany , 
account be admitted. The physician who is attending a case of 
puerperal fever is looked upon as a possible poisoner as far as 
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concerns the puerperal woman. The medical attendant of a scarlet 
fever case, of erysipelas, or other contagious disease shquld be re- 
garded in the same light in the presence of an’ ovariotomY operation, 
and should be excluded. Hence, in hospital practice, great care is 
needed to exclude all such possible means of injury as have been 
briefly enumerated. 

I need hardly allude to the necessity of all bed and bedding, 
blankets, sheets, and hangings being perfectly fresh; all sponges being 
new, soft, well cleansed, scalded, and free from soap and grit; and 
every instrument to be employed being scrupulously clean. The 
hands of the operator should likewise be thoroughly cleansed from 
soap just previous to the operation, and be well warmed, for mani- 
pulation with a cold hand cannot but prove injurious to an exposed’ 
peritoneum. 

The Temperature of the Room in which the Operation is Performed.— 
There is still some difference of opinion on this point, among ope- 
rating Surgeons, Dr. Clay, of Manchester, Peasle, of America, and 
others, advising that the operating room be heated to 75°F. or 80° F., 
and a good supply of moisture engendered by the diffusion of steam, 
while Wells and others make uo such rule. Speaking from my 
own experience, I have no faith in the adoption of such a practice. I 
would have the room heated to a comfortable temperature, 65 degrees 
being amply sufficient, since a greater heat acts asa powerful depres- 
sant upon the patient, and can do no good. A warm room with 
good ventilation is what I always seek in preference to a hot one, 
with closeness. A cold damp room under all circumstances is to be 
condemned. 

The Position of the Patient.—The horizontal position is that which 
patients suffering from ovarian disease can rarely assume, and when 
the tumour is so large as to require ovariotoiny this position becomes 
almost impossible. Asa consequence the half-reclining position is the 
most comfortable for the patient and convenient for the operating 
Surgeon. It isthe posture J have invariably adopted in the cases which 
have fallen into my hands, and I know of no good reason why it should 
be changed. 

The semi-recumbent position affords all the advantages which have 
been claimed for other postures without their evils; in it the tumour 
can readily be removed from the abdominal cavity, and with care, its 
fluid contents can without difficulty be prevented from passing into the 
peritoneal cavity. There is also abundant room for every manipulative 
act that can be required. 

The Administration vf Anssthetics in the Operation. 

Among the many incidental advantages which the introduction of 
anesthetics has afforded beyond that of relieving pain, few are greater 
than that of obviating hurry, a point of critical importance in 
ovariotomy ; and there can be little doubt that the success of the 
operation has thus been greatly influenced by their use. 

It is true that operations for the removal of an ovarian tumour were 
undertaken before the introduction of any anmsthetic, but we all 
know how fatal were their results and how exceptional was recovery. 
Those who had an opportunity of witnessing the performance of an 

tion under such unfavourable circumstances can hardly wonder 
that so many patients succumbed to the practice, although they might 
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‘be surprisgd that any were found to convalesce. To see a patient 
writhing ugder the agonies of an abdominal section was enough to 
make the® hardest heart turn with horror, and to witness the 
Surgeon’s hands within the abdomen of a struggling woman, in his 
endeavour to remove an adherent growth, was almost sufficient to 
make any professional spectator decide that such an operation was 
really unjustifiable. 

How, in such'a case, was it possible for a Surgeon to be quiet in all his Gentleness 
movements, gentle in his manipulations, and thoughtful over the diffi. forced. 
culties which of necessity present thethselves in an ovarian operation, 
when the cries of the patient’s agony stimulated him to expedition, and 
her struggles forbade gentlencss? All Surgeons who have operated 
upon these cases will agree that success even under favorable circum- 
stances is only to be acquired by attention to these points; that hurry 
in any operation is always bad and unjustifiable, while in ovariotomy Hurry and 
it is destructive; that force is never to be employed in any case where beads 
art will answer; that in ovariotomy all blind force and dragging is 
to be strongly condemned; and that in a proceeding in which steadi- 
ness in operating, gentleness in manipulating, and thoughtful atten- 
tion to every detail are absolutely essential to success, the safety of 
the patient must depend upon her quietness and passiveness under the 
Surgeon’s treatment. 

Under these circumstances the value of some anesthetic cannot be 
too highly praised, for the patient by it is not only rendered insensible 
to pain, but her perfect quiescence is guaranteed, and her passiveness 
under the hands of the operating surgeon completely ensured. 

The vomiting that occasionally follows is the only argument against vomiting 

the inhalation of an anesthetic, but this is an evil which must be does not 
endured for the sake of the positive good it affords. By the use of the a ied 
nitrous oxide gas followed up by ether, or of the chloroform mixture, use of - 
of alcohol one part, chloroform two, and ether three parts, as recom- chloroform. 
mended by the Chloroform Committee of the Royal Med. and Chir. 
Society, vomiting is certainly less common than after the use of 
chloroform alone, and as a general anesthetic it should be employed. 
When chloroform or bichloride of methylene is used it should be 
given by “ Junker’s”’ spray apparatus. 

Extent of the Incision into the Abdominal Parietes.—The temperature Extent of 
of the room, the position of the patient, and the propriety of the incision 
administration of anesthetics having received our attention, the opera- ROQUINE: 
tion itself next claims consideration, and the first thought naturally 
is as to the extent of abdominal incision required, as there is still a 
want of unanimity in the practice of different surgeons upon this 
point. 

Before commencing, the careful Surgeon, standing on the right hand Care to bave 
of the patient, will see that the bladder has been emptied by means of eae 
a catheter; the linen of the patient well drawn up out of harm’s way 
and free from the chance of becoming soiled, by the use of water- 
proofing; the limbs of the patient well protected and kept warm by a 
pair of drawers, and covered by a clean sheet, either with or without a 
blanket, the abdomen covered by a long piece of waterproofing with an 
opening in the middle eight inches long by six wide, with its inner . 
surface rendered adhesive by a coating of plaster. He should see also 
that all his assistants are carefully arranged, and special duties assigned 
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to each, and that every instrument that may be required i¢ clean and 
nigh at hand. He should proceed to make his incision asftoon as the 
patient has been brought completely under the influence of an anms- 
thetic; though previously he should determine as to its length. From 
Mr. Walne, Sir J. Simpson, and Dr. Clay’s practice it might be argued 
that the long incision should always be adopted, since their success has 
been great, and in their practice the long incision has been invariably 
employed. From the practice of Dr. Keith, Sir Spencer Wells, Lawson 
Tait, and others, the short inci#on would appear to be the better, for 
their success has at least been as good as that,of Dr. Clay and others, 
and as a rule the short incision has been the one selected. I regard the 
truth as between the two extremes. Whenthe tumour can be removed 
with facility by means of a short incision, a long one is clearly not 
required; and, when the tumour is monocystic or nearly so and frec 
from abdominal adhesions, it may be so removed. But when the 
tumour is large and semi-solid, or when adhesions exist which 
cannot be readily broken down by the employment of gentle traction 
upon the growth, it is the best practice, doubtless, to make a long 
incision; as by so doing the removal of the growth is much facilitated, ° 
the causes of its abdominal retention and the connection of the adhesions 
are satisfactorily ascertained, and, as a consequence, can be dealt with 
with greater safety. 

My own practice has hitherto been influenced by such a conviction ; 
and I have in all cases commenced the operation by making a short 
abdominal incision, and in many have been enabled to remove the 
tumour without further trouble. But in certain examples, in which 
difficulties appeared, and in which it was clear that adhesions existed, 
for the breaking down of which some force would have been required, 
and some working in the dark called for, 1 have been induced to 
increase the length of the wound upwards, even for an inch or two 
beyond the umbilicus, regarding such an increase of the incision as 
unimportant in comparison with the evil effects of violence, and drag- 
ging upon the tumour for the purpose of its removal; or the blind 
tearing down of the abdominal or visceral adhesions which detain the 
growth. 

I have never seen any evil effects from the long incision when made 
under the circumstances 1 have just indicated, but have, beyond doubt, 
seen the bad results of an opposite practice, of violence which has 
been employed in an attempt to remove a large growth through a small 
opening, or to tear an adherent one from its abdominal or visceral 
connections. 

The incision should &lso always be made sufficiently low. If too 
high, considerable traction upon the pedicle of the tumour must be 
made to bring it into sight, and, with the tumour, the uterus will also 
be drawn out. This traction is always injurious, and should be avoided. 
When the lower end of the wound is too high up this traction of 
the parts becomes unavoidable; by extending the incision downwards. 
towards the pubes to a point corresponding to the upper part of the 
healthy uterus, or about one inch above the pubes, this evil can be: 
prevented, and, consequently, the practice I have just advised should 
invariably be adopted. 

On Tapping the Cyst. 

The cyst, having been exposed, ought to be tapped, and for this purpose- 
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the instrument represented in Fig. 407, as made for me by Mr. Millikin, 
in 1864, isgthe one I prefer. It includes not only a trocar and canula, 
but a vulscilum forceps, which slides upon the latter, and, by being made 


Fre. 407. 





Seen ee® 


Trocar aud canula for tapping with movable forceps. 


to grasp the cyst walls, holds the instrument firmly in its position, thus 
enabling the Surgeon to make tractiou upon the tumour for the pur- 
poses of its removal. 

When the cyst has been emptied, and is of a simple nature, its re- Qn removal 
moval, unless adhesions exist, is rcadily effected, but when it is solid or of cyst. 
very compound it may be necessary, to allow of its extraction, to lessen 
its size by breaking down its contents, and for this purpose the Surgeon 
must make a free opening into the cyst, and introduce his hand into its 
interior, the orifice of the opening into the cyst at the same time being 
held well open and forward by forceps (Fig. 408) adapted for the pur- 


fig. 408 





Nélaton’s cyst forceps. 


pose. By these means the most compound cyst may be broken down 
and removed. When the cyst is so adherent to the abdominal parietes 
as to render it difficult for the Surgeon to distinguish the cyst-wall 
itself from the parietal layer of peritoneum, the plan adopted by Sir 
Spencer Wells, of emptying the cyst and seizing its posterior or upper 
wall from within by forceps and inverting it, is a good one, the cyst 
then peeling off on good traction being made. 
On Adhesions and their Treatment. On the 
When the incision through the abdominal walls has been made, and treatment of 
the smooth glistening surface of the visceral peritoneal covering of eaen ents 
the tumour recognised, the Surgeon may be satisfied that the abdominal 
cavity has been fairly opened and the tumour exposed; and when the 
ovarian cyst on each respiratory act is seen to move freely within 
the abdomen, there is a strong probability, if not certainty, that the 
tumour is free, and the complication of adhesions is not likely to be 
severe; for when the tumour is fixed to the abdominal walls this 
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mobility of the cyst is not present. Fibrous or fibro-cystic tumours of 
the ovary or uterus usually have a fleshy or muscular pearance. 
Adhesions may present themselves on the completion of the abdominal 
incision in two forms. Firstly, as forming a complete and compact 
union between the peritoneal covering of the cyst and the abdominal 
peritoneum; secondly, as loose and fibrous connective bands; and 
thirdly, as visceral adhesions. When a firm and compact union 
exists between the cyst and the abdominal peritoneal membrane, 
the Surgeon will have lost hig chief guide as to the depth of his 
abdominal section, and under these circumstances he may experi- 
ence some difficulty in deciding whether the abdominal cavity has 
been opened or not; he must consequently be careful in his pro- 
cedure, for he is not far from the possibility of perpetrating a 
fatal error—the separation of the parictal peritoneum from its 
muscular connections; but this error, however, can be avoided by 
merely extending the abdominal incision upwards, until the distinct 
line of separation between the cyst-wall and the abdominal peritoneal 
membrane is clearly seen. The next step of the operation consists in 
the breaking down of adhesions, which may be done by the careful 
introduction of the finger between the cyst-walls and the parietal layer 
of peritoncum. And here some foree is perfectly justifiable, for if 
the adhesions are confined to the abdominal parietes and ean be torn 
through, there is rarely much subsequent danger to be apprehended. 
Extreme care, however, is required at this stage of the operation. The 
Surgeon should, by the introduction of his finger, make out the extent 
of the adhesions and test their strength. If they should be found 
numerous and too firm for separation the operation at this stage had 
better be abandoned and the wound closed; or, should many visceral 
adhesions of a firm character be present it would be well to follow the 
same practice, as the latter are much more dangerous than those merely 
attached to the abdominal walls. It is, indeed, difficult, if not impos- 
sible, to describe with anything like accuracy what extent or character 
of adhesions would justify the Surgeon in abandoning an operation 
once begun and then closing the wound. The careful study of reported 
cases and experience alone will enable him to decide with certainty upon 
these points. Yet, as a bread rule, it may be asserted that, while 
parictal adhesions may be fearlessly treated when they can be divided, 
those connecting the cyst with the viscera and the pelvis should always 
be regarded with alarm; and that the amount of force permissible in 
the treatment of the former class of cases would be quite inexcusable 
when the viscera are concerned. Wells’s method of emptying the 
parent cyst, passing onethand into its interior, grasping its back and 
inverting it, the back part of the cyst being withdrawn through the 
opening made in its front, is an excellent one. 

The fear of hemorrhage from the lacerated adhesions should always 
be present to the Surgeon, and the torn surface should be carefully 
examined with a view to the arrest of any bleeding. 

Omental adhesions should be particularly examined with care and 
torn through with caution, for they are very vascular and cannot be 
treated with too much consideration. As a rule, they should be divided 
and secured with a fine ligature of silk or carbolised catgut. Their 
forcible separation is always bad. Spencer Wells’s forceps for holding 
the omentum (Fig. 409) whilst the Surgeon secures the vessels is in- 
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valuable. «Firm band-like adhesions may be similarly treated. The 
ends of each ligature may be cut off and the knot left in. 
When the incision has been made, and no adhesions exist 
between the cyst and the internal abdominal walls, it appears to be 
an unnecessary practice for the operator to introduce his hand into 


Fic. 409. 





Omental clamp forceps. 


the abdominal cavity with the view of learning whether they exist or 
not. Adhesions in front must necessarily be broken down, and this can 
generally be effected by the finger of the operator introduced at the 
margin of the wound. As the cyst empties, these adhesions are neces- 
sarily brought forward, but when they do woé exist, the peritoneun 
escapes even the touch of the hand of the operator. In complicated 
and exceptional examples of this operation it is clear that this practice 
cannot be followed, but in the more ordinary and simple cases it is most 
applicable. In many examples which have come into my hands the 
value of this advice has been well proved, for in them the peritoneum 
was touched only by the knife aud needle. 

As the tumour is being extracted care should be observed to guard 
against the protrusion and exposure of the intestines and omentum, 
and this is best done by the introduction of flat sponges, a sponge being 
tucked in and spread out beneath the parictes as the process of extrac- 
tion of the cyst and exposure of the pedicle is going on, 


The Treatment of the Pedicle. 


At the present day the pedicle is, as a rule, tied in two or more seg- Treatment of 
ments, according to its size, with carbolised silk, the ends of the liga- opens: 
tures are cut off close to the loop, and the pedicle with the ligatures 
dropped back into the pelvis, This method is doubtless a great im- 
provement upon the clamp and other forms of practice. 

In France, Maisonneuve twisted off the cyst by continued torsion, Vanety of 
leaving the pedicle to fall back into the abdomen ; whilst Nélaten pre- methods. 
ferred to fix the pedicle externally, und secure it by means of a com- 
mon clamp, In Germany, Martin and Langenbeck cut through the 
peritoneal covering of the pedicle by a circular incision, cut off the 
tumour, tied each vessel separately, and fixed the pedicle to the walls 
of the abdomen by means of a double ligature. Dr. C. Clay fastened 
the pedicle by a double ligature, cut off the tumour, and, having 
allowed the pedicle to drop backwards into the pelvis, brought the ends 
of his ligatures out through the lower ends of the incision. Dr. Tyler 
Smith followed the same treatment, but dropped both pedicle and liga- 
tures, which are cut off close, mto the pelvis, and then closed the 
wound. S. Wells and T. Keith for years fixed the pedicle externally 
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by means of a clamp, but Wells, Thornton, and most opetators now 
use the ligature, and Keith the cautery, as first employe¢ by Mr. B. 
Brown and Skolberg, dropping the cauterised end of the itiole back 
into the pelvis. Atlee, of America, employs the écraseur, In my own 
practice I now always employ the ligature. 

Droppngin _—— The plan of treatment now principally adopted of dropping in the 
of the pedicle. pedicle with the divided ligature was first practised in 1829 by David 
Rodgers, of New York. His paticnt made a good recovery. 

The practice did not, however, meet with general approval. It was 
too bold and inconsistent with all past experience and professional 
prejudices, and fell to the ground. It was repeated at intervals by 
other Surgeons with tolerable success; it has now gained a strong hold 
ou the professional mind, and become a general practice, T may men- 
tion here that Sir B. Brodie had some confidence in this practice, for in 

Brodie’s 1843, when discussing the case upon which Mr. Aston Key had operated 

a without success, at Giuy’s Hospital, he expressed his belief that the right 
treatment of the pedicle was to drop it in and close the wound, and 
that if success could be secured it would be by such means. I make 
this statement on the authority of Dr. H. Oldham, who heard the 
remark, 

What becomes of the ligated pedicle with the ligature or of the 
cauterised extremity isa point of interest, and it may with some con- 
fidence be said that the ligated or cauterised end docs not slough, nor 
does the ligature act as a foreign body. Ina case of my own in which 
the pedicle was seenred with carbolised catgut and dropped in, with a 
good result, no traces of the ligature were visible a year later when the 
patient died from some other cause than the disease—indeed, there was 
not even an adhesion, for the fimbriated end of the divided pedicle 
was free. 

‘St. Barth. Dr. Doran has also found from a careful examination of ten cases at 

Hosp. Reps.,’ variable periods after ovariotomy, that “a communication between the 

Vol. 8and14, 9:40) Aaaeinal tush the ate ae - a, see 

istal and proximal parts of the stump is established by inflammatory 

plastic effusion, and the ligature is unravelled by granulation cells 
insinuating themselves between its fibres.” 


Toilet of the Peritoneum. 


Toilet of When the pedicle has been secured, all bleeding points should be 
peritoneum. carefully looked to, particularly at the seat of adhesions ; and all vessels 
should be twisted, or ligatured with fine carbolised silk or catgut. 

The second ovary with the uterus should then be examined, and the 
pelvis thoroughly cleaned with soft sponges. Indeed, the greatest care 
should be observed in what is called the “ toilet of the peritoneum ”’ 
so that bloodclots and fluid should be carefully removed. In my early 
days, I, in common with others, did not see the necessity of this care. 
When this important measure has been completed, a flat sponge should 
be introduced within the wound and left till the sutures have been in- 
troduced. 

Treatment of Treatment of the Wound.— The operation completed, the abdominal 
the wound. cavity cleansed, the opposite ovary examined, and all signs of hemor- 
rhage absent, the Surgeon may then proceed to the closure of the 

Should thé wound. He should do this by means of deep and superficial sutures; 
ritoneum those of silk plat as sold by fishing-tackle makers are the best. These 

e included? sutures should be inserted at intervals of an inch, and inmade to include 
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the muscles and peritoneum ; intermediate superficial sutures being 
inserted t¥rough the skin. When union has taken place, 7.e. any time 
between three and six days the sutures should be removed, no object 
being gained by leaving them longer 7x sité. 

Drainage-tubes.—In all complicated cases where the peritoneum has 
been much involved and there is a probability of hamorrhage or serous 
exudation, a drainage tube should be introduced at the lower angle of 
the wound. One inade of glass is better than the india-rubber. 

The After-Treatment. 

Whenever a patient has taken an auesthetic, it is wise to keep the 
stomach as quiet as possible, and as the benefit of an opiate after the 
operation is always great, it is wise to administer it by therectum. In 
abdominal operations, this practice is of great value, and, for some 
years, [ have been accustomed to give a half grain of morphia sup- 
pository after every ovarian operation, as well as after others of hernia, 
ruptured perineum, &e. The suppository should Le administered 
before the patient has recovered from the effeets of the anesthetic, and 
care should be taken that it be passed well into the rectum. If pain 
is felt, the suppository may be repeated, but it is rarely necessary to 
administer it more than once a day, namely at bedtime. The patient’s 
room should be kept coo] and airy, asin other cases of operation. For the 
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first two days, milk or barley-water form generally the chief diet; but Diet. 


should sickness supervene is a result of the anwsthetic, ice and milk, or 
ice and soda water should be administered ; and everything should be 
cold. If sickness continues, food ought to he given two or three times 
a day by the rectum, As soon as the stomach will admit, fresh meat, 
brandy, and wine ought carefully to be given, the object being in these 
cases, as in all others of general surgery, after the first three days, to 
keep up the powers of the patient, sd so enable nature to complete 
the cure. The application of a Leiter’s coil to the abdomen J have found 
of great advantage, and an ice cap to the head is beneficial when the 
temperature rises above 102°, The urine ought to be drawn off 
periodically, and when the bowels require relief their action should 
be rendered easy by the use of enemata. The bladder should never 
be allowed to become distended, nor the bowels be left loaded too 
long. 

On the use of vpinm a few remarks remain to be made, for upon this 
point the practice of Surgeons appears to be undergoing a change. In 
the early operations of ovarlotomy it was extensively employed, and 
at the present time some are still free with its use, but there is good 
reason to believe that in this operation, as in others, a very free admin- 
istration of the drug, in every case, is not attended by such good re- 
sults as could be wished ; and that in a patient under its full influence 
& wound does not repair so rapidly and favorably as in another where 
natural processes are allowed to progress without interference. Opium 
carefully given to allay pain and cause sleep is a drug upon the value 
of which there cannot be a doubt, but opium adininistered with 
sufficient freedom to bring, and repeated often enough to maintain, a 
patient under its influence, is a drug against the use of which a Surgeon 
should be on his guard. In ovarian cases it ought not to be given in 
larger quantities than sufficient to allay pain and secure sleep. A 
patient should not be kept under its full influence unless there are 
specific reasons for it. It is best administered by the bowel, being less 
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liable to cause injurious effects, and more likely to produce good, since 
it is absorbed as rapidly by the rectum as by the stoma h, and in 
abdominal operations it tends much to maintain that quietude of 
the bowels which in all such cases is so desirable. In my own prac- 
tice I have been accustomed for some years to administer opium by 
the bowel in preference to the stomach in all cases of abdominal 
surgery. 

After the operation of ovariotomy patients may become pregnant. 
Many of mine have done so, and in one case, recorded in the ‘Gaz. 
Méd. de Paris,’ 1873, a patient had twins, one male and the other 
female. 

Ovariotomy may even succeed when performed upon a pregnant 
woman. Sir Spencer Wells has reported nine such operations with 
eight recoveries. In five of the nine cases pregnancy proceeded, and 
living children were born after natural labour, and in all these the 
operation was performed within the fourth month. In the other cases 
a miscarriage occurred. He lays it down as a rule that, in cases of 
multilocular or solid tumour, the tumour shonld be removed in an early 
period of pregnancy, and if an ovarian cyst should burst during preg- 
nancy removal of the cyst and complete cleansing of the peritoneal 
cavity may save the life of the nother, and pregnancy may go on to 
the full term. 

On the Treatment of Suppurating Ovarian Cysts. 

When an ovarian tumour is breaking down and undergoing disorgan- 
izing or suppurative changes, whether spontancously or after tapping, it 
has been already stated that it is the Surgeon’s duty to interfere and to 
remove what is a serious source of constitutional irritation, and which, 
if left to itself, must to an almost certainty destroy life. This should 
be done by means of an exploratory operation. When the tumour can 
be removed as a whole so much the better ; but when it has contracted 
such adhesions with the parts around as to be practically immovable, as 
much of the tumour should be turned out of the parent cyst as possible, 
and the cyst itself stitched to the margins of the wound, the suppu- 
rating cavity being well washed out once or twice daily, and a drainage 
tube left in. I have recorded an excellent example of this practice in 
‘Guy’s Hosp. Rep.’ for 1868, where a woman, et. 34, was successfully 
treated by these means; and more recently, in 1874, I removed a sup- 
purating ovarian cyst associated with acute peritonitis with a successful 
result. 

The strangulation of ovarian tumours by rotation is not rare. 
Rokitansky, in 1865, published a paper upon it. It means that the 
movable ovarian tumour, under certain circumstances, may rotate more 
or Jess upon its axis, and so twist the pedicle. If the twist happens 
to be slight no important interference with the circulation of the ves- 
sels through it may be brought about; but if it should be enough to 
prevent the return of the venous blood from the ovary, congestion of 
the part strangulated, followed by exudations of serum, and possibly 
of blood, will follow, which give rise to symptoms not unlike those of 
strangulated bowel. Indeed, cases of this kind have been regarded as 
such. In Ann R—, wt. 28, under my care Feb., 1884, the difficulties of 
diagnosis were great, the onset of the symptoms having been sudden, 
the local pain severe, and vomitiug persistent. The symptoms had 
appeared after a railway journey. 
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I operated at once, and removed a large polycystic tumour, which 
was black Zrom congestion, and with a Fallopian tube rigid with blood ; 
also some blood from the peritoneal cavity. The pedicle was blood. 
less where twisted. Had relief not been given, the whole tumour 
would have become gangrenous. As it was, the patient made a rapid 
recovery. 

Wells reports two cases of sudden death from hwmorrhage into the 
peritoneal cavity from this cause. 


Hysterectomy. 


Operations upon the uterus have been gradually growing in favour, Hysterec- 
and the fact is probably due to the experience which ovariotomists tomy. 
have accidentally acquired in the removal of uterine tumours which 
have been mistaken for ovarian. They are now frequently undertaken 
for cystic disease of the uterus and fibroid tumour, whether growing as 
pedunculated, sub-peritoneal, or intra-mural growths, and much success 
has attended the practice. 

The operation has likewise been undertaken for cancer, but expe- 
rience has not given much support to the measure. 

For fibro-cystic tumours the operation is a good one, for these 
growths steadily increase, and do not, as the fibroids, cease to grow 
when menstruation has passed away. 

Fibro-cystic uterine tumours present all the external features of 
the more solid ovarian, and cannot be diagnosed, more particularly 
when a pelvic examination reveals but little. When the uterus can be 
made out to form part of the tumour and to move with it; when the 
uterine sound can be passed freely into the cavity of the uterus and 
be made to extend far beyond its normal distance; when at each 
monthly period the flow is profuse; when the tumour is fixed well in 
the pelvis and the abdominal veins, &c., are turgid from its mechanical 
pelvic pressure, something more than a suspicion of its fibro-cystic 
nature may be formed ; but when nonce of these symptoms are present 
the diagnosis cannot be made with certainty. 

The operation of extirpation of the uterus has been performed with successful 
success by Clay of Manchester, Storer of Boston, Koeberle of Stras- operations 
burg, Schroeder of Berlin, Keith of Edinburgh, Wells, Thornton, Tait, 
Davies-Colley, and myself. My own case was in the person of Miss 
M—, xt. 26. The tumour had been growing for three years, and for 
this she had been under the care of Dr. Oldham, who believed the case 
to be one of ovarian disease. He sent her to me for operation. On 
May 19th, 1871, I operated, and, finding the uterus and both ovaries 
diseased, I removed the whole, fixing its base with a large clamp. An 
uninterrupted recovery took place. Full particulars will be found in 
the ‘ Trans. of Obstet. Soc.,’ 1873. 

I have operated on three other cases, but not successfully, one 
patient dying from hemorrhage caused by the rupture of a pelvic 
vein, and the others from the shock and peritonitis. In two Iremoved 
the uterus and its tumours by means of the chain écraseur made by 
Meyer, of Great Portland Street. The chain should be passed well 
round the base of the growth, and screwed up slowly. I would, how- 
ever, now use Lawson Tait’s clamp (Fig. 410). 

Operations for uterine fibroids have been more frequent than for 
cystic uterine disease, and likewise more successful. They should not, 
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however, be undertaken unless the tumours form decided obstacles to 
the patient’s progress through life, or give rise to eroublesoyie hemor- 


Fig. 410. 
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Tait’s clamp 


rhage. Many of these tumours cease to grow or to he a souree of 
trouble after the menopause, and many never interfere even with a 
woman’s comfort. 

1873 I removed a sessile fibrous tumour the size of a large covow-nut 
from the right cornu of the uterus at the same time that [ removed a 
large ovarian tumour from the left ovary. The lady, wt. 51, was a 
patient of Mr. Collambell’s, of Lambeth, aud recovered. 

Mr. Thornton, who has had good experience of this operation, states 
“that large pedunculated sub-peritoneal fibroids, when diagnosed, 
should be removed, even though they may only cause inconvenience 
at the time.” He adds, however, that “ operations for intra-mural 
fibro-myomata are specially dangerous, since they naturally in- 
volve the opening of the uterie cavity.” The operations are far 
more formidable than ovarivtomics. ‘If you have to think twice,” 
writes Keith, “before advising a woman to have ovariotomy done, 
you must think fifty times ere you recommend her to have a 
uterine tumour removed.” Neither Wells nor Thornton advo- 
cate their removal indiscriminately, but rather the adoption of 
Battey’s operation, or the removal of the uterme appendages to 
check the growth of the tumour when it gives rise to troublesome 
hemorrhage. 

Thornton has performed Battey’s operation fifteen times, and with 
success, ten of the patients having lost their tumours, in two the 
tumours are lessening, and the remaining three are recent cases. 

Lawson Tait has ably advocated this same measure, and has had 
much success. He writes that the operations for the removal of the 
uterine appendages for uterine hemorrhage, when associated with 
uterine tumours, has been accepted. 

The operation of hysterectomy.—In a general sense the same prin- 
ciples of practice are applicable to these cases as to those of ovarian 
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disease. ‘he one difficulty is the treatment of the pedicle where such 
exists, or of the divided uterus. 

When a fibroid tumour is pedunculated there is no difficulty, as the Treatment of 
pedicle may be tied in halves, and dropped back, as in an ovarian tumour, pedicle. 
When it is large and thick possibly Thornton’s method is very appli- 
cable, as described by him (‘ Brit. Med. Journ.,’ October 18, 1883). 

“Tf the pedicle be transfixed, hamorrhage from the puncture is 
liable to occur and very difficult to control. 1 therefore first secure 
the pedicle hy a ligature tied firmly round the whole of it, then 
threading an end of this ligature through the necdle again, transfix the 
pedicle on the distal side of the first tie, and proceed to ligature in 
halves or smaller pieces if necessary. This method renders "slipping 
of the ligature impossible.” 

Under the above circumstances the pedicle may be dropped back, 
and the abdominal wound closed, 

This practice must not, however, be adopted when the uterine 
cavity is exposed. Under such circumstances the pedicle should 
be kept ontside the abdominal walls. Sir Spencer Wells uses for this Outside 
purpose a stout pin about the size of a penholder, around which he ¥ound. 
twists a tigure of 8 ligature, the two acting together as a clamp. 
Koeberlé employs his serre-neud, and it is useful; but Lawson Tait’s 
clamp is probably better, as it can secure a pedicle of any size and 
hold it securely. Indeed, when a clamp is wanted for any operation no 
better can he used (Hig. $10). Should there be any fear of the clamp 
slipping, one or two pins may be passed through the distal side of the 
pedicle to make it secure, 

Hegar, of Freiburg (* Berlin Klin. Woch.. No, 12, 1882), reeom- 
mends the use of the clastic ligature in the removal of abdominal 
tumours and organs. He has removed uterine fibroids hy this method 
without hemorrhage. From many experments he thinks it is evident 
that uterine pedicles can be treated without danger by the clastic value of 
ligature. rubber 

Carl Schroeder, of Berlin, when removing his intra-mural fibroids, 'gature. 
nses an india-rubber ligature as a temporary clamp, enucleates the 
growth, and stitches together the capsule of the growth with different 
layers of sutures, one suturing the mucous membrane of the uterine 
cavity, and the other the peritoneal layer, subsequently draining the 
cavity through the vagina. 

Out of 66 patients operated on by Inm 20 died, or 30 per cent. 

Of his last 40 he, however, lost but 9, or 22°5 per cent. 

L. Tait has had 28 cases, with 6 denthis or 21 per cent. Spencer 
Wells has had 39 cases, with 21 deaths, or 53 per cent. Keith has had 
17 cases, with one death. 

This operation of hysterectomy is the gravest the Surgeon can 
undertake ; when complicated it tries him to the utmost. Let it not 
be undertaken rashly or without the fullest consideration. 
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THE SURGERY OF THE MUSCULAR 
AND OSSEOUS SYSTEMS. 


CHAPTER XXVIII. 
AFFECTIONS OF THE MUSCLES AND TENDONS. 


Contusions. 


Contusions of muscles, as of other parts, may occur, and when severe 
may be followed, not only by want of power, but by absolute wasting. 
Thus, in 1868, I saw a man, et. 44, who, five months before, received a 
severe contusion of the left deltoid muscle from a fall upon the shoul- 
der, and, as a consequence, the muscle had completely atrophied, 
although there was no loss of sensation over the muscle, and in all 
other respects the limb was normal. 

When wasting takes place, the muscle should be stimulated by gal- 
vanism before degeneration has proceeded too far. When due to the 
want of nerve force there is little hope of any good result being 
obtained under any treatment. 

Subcutaneous rupture of muscle to a slight degree, is far from being 
uncommon, particularly of the deltoid, but its complete rupture is very 
rare. In most cases of strains, some rupture of 1 muscle takes place, 
which often shows itself Dy the cffnsion of blood into the part. 

At times, a muscle is torn across by over-action, as in tetanus, the 
rectus abdominis being that most frequently affected, but the psoas 
has been said by Mr. Earle to be so injured. Sédillot reports that out 
of twenty-eight cases of ruptured muscle, thirteen occurred at its point 
of juncture with the tendon. He says also, that rupture occurs only in 
some involuntary action of the muscle, or, when it is taken unawares. 
In 1859, I attended a man, wt, 21, who ruptured the left rectus abdo- 
minis above the umbilicus, when jumping with some bricks in his hand. 
He was collapsed after the accident, and when I saw him the next day 
the two ends of the muscles were so far asunder as to allow the fingers 
to be placed between them. In 1863 I also attended a man, et. 65, 
who, when lifting a cask with his body bent, felt an acute pain in the 
posterior part of one thigh, “as if he had been struck with a potato ;” 
he fell forward, and was unable to walk. When I saw him two days 
after the accident the semi-membranosus muscle had clearly been 
divided at its origin from the tuber ischii; the body of the muscle could 
be felt as a loose, fleshy mass, and below the tuberosity of the ischium 
a marked deficiency was present. I have also the notes of a case 
of complete laceration of the extensor triceps muscle of the thigh 
above the patella, in a railway inspector, who said that it gave way 
with a report on his attempting to start off suddenly for arun. In 
this case there was great effusion of blood into the part within a few 
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hours, which had subsided after the application of ice, the separation 
of the mugle from the patella being very distinct. In drawing 
(fig. 411), rupture of the rectus femoris is illustrated, and was taken 
from a male patient, st. 42. 
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Rupture of rectus femoris just above patella in a man, et. 42, 


Minor degrees of laceration of muscles are of common occurrence, 
and often followed for many months by pain, stiffness, and want of 
power in the part, the pain disappearing for a time to reappear on any 
over-action of the weakened muscle. These pains are often called 
rheumatic. 

Mr. Poland records in his ‘ Fothergillian Prize Essay’ two cases of 

complete rupture of the rectus abdominis muscle in the hypogastric 
region, so that the finger could be laid in the dents between the re- 
tracted ends. Both occurred in the wards of Guy’s Hospital, and in 
men of advanced years suffering under organic disease; the one had an 
advanced stage of bladder and kidney mischief, the sequele of old 
stricture, the other was suffering from a relapse after continued fever. 
In both, the accident had been caused by a fall across the iron rods of 
the bedstead in a vain attempt to rise and walk. Both died a few 
days after the accident, when complete rupture of the rectus was found 
in the middle of the hypogastric region, and coagulated blood existed 
between the divided ends as if only just poured out. No signs of 
repair were present. 

TREATMENT.—In all cases of completely ruptured muscle, the parts Treatment. 
must be relaxed in order that the divided ends may be made to ap- 
proximate as much as possible and be fixed at rest, so that repair may 
not be interrupted. When much effusion of blood or serum follows 
ice may be applied in a bag; and, when absorption has somewhat 
advanced, a stimulating liniment hastens recovery and gives comfort. 

When these are not attended to, repair cannot go on; indeed, as a con- 

sequence of neglect, suppuration is by no means & rare result, as is seen Suppuration 

in psoas abscess. When the laceration has been complete, permanent asa result, 

weakness will remain, and when the abdominal muscles are at fault, 

some hernial protrusion of the abdominal contents will take place. In 

a man who fell from a ship’s ladder upon a blunt-pointed iron bar, and 

had severe rupture of the abdominal muscles attached to the anterior 

half of the crest of the ilium, a large hernial protrusion existed, and I 

could press my fist into the opening through the muscles. In such 

cases some artificial support is permanently needed. Compound 
Compound Laceration of Muscle. Jneeration of 
When muscles are lacerated in connection with wounds of the soft muscle. 
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parts covering them the injury is grave, and the primary danger of 
the case as well as the prognosis as to the future use of tl{: part, turns 
upon the amount of laceration. In compound fractures, &c., this fact 
is well known. 

But, at times, muscles are torn out through skin wounds, or are rup- 
tured at the time of the accident, and may even hang out of the wound. 
When this is the case, the muscle, unless much crushed or injured, 
must not be cut away, but replaced in position as well as possible, and 
to further this end the wound in the soft parts may be enlarged. 
One of the worst cases of this kind I have ever seen I attended with 
Dr. Mason, of the Barbican. It was that of a gentleman, wt, 22, who, 
when sleep-walking, fell a height of forty feet out of a window on a 
glass skylight. Among other injuries he sustained a lacerated wound 
of his right thigh and complete division of the body of the inner ham- 
string muscles. When I saw him, a large mass of well-developed 
muscle protruded from the skin wound. I enlarged the opening in the 
integument and carefully replaced the muscle, keeping the limb on a 
splint. In five weeks he was convalescent. A year later he had 
complete movement of his lunb. Entire tendons are sometimes torn 
out of a limb, and in Guy’s Hospital Museum there is a preparation 
(1367), which includes the last joint of the middle finger with its 
tendon of the flexor profundus attached. It was torn by a thrashing 
machine, the accident being followed by tetanus, yet the patient re- 
covered. In another preparation (1119%) figured below (Fig. 412), 

Fig. 412. 
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Long flexor 
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there is a portion of thumb with the long flexor and extensor and short 
extensor tendons, together with the nerves torn out by machinery. It 
was taken from a man, wt. 17, who made a good recovery. 


Dislocation of Muscles and Tendons. 

There is good reason to believe that muscles, like tendons, may be 
dislocated, although from the way the former are protected by fascia 
and the latter by fibrous sheaths and bony grooves such accidents are 
rare. When they occur, they are the result of some sudden and un- 
expected strain, rick, or twist. In the upper extremity, the accident 
may occur to the biceps tendon, and those about the wrist. I have 
never seen a dislocated biceps tendon, but must refer to an able article 
on the subject by Mr. J. W. White, of Philadelphia, published, ‘Amer. 
Journ. of Med. Sci.,’ Jan., 1884. In the lower limb it may occur to 
the peronei tendons, and tendon of the posterior tibialis as well as to 
the conjoined tendon of the extensors of the leg attached to the 
patella and to that of the Sartorius muscle. Other tendons may, also, 
doubtless be dislocated. 

Whenever dislocation takes place, it can be recognised by the starting 
of the tendon from its anatomical position, as well as by the pain suffered 
on putting the muscle into action—the muscle necessarily acting at a 
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disadvantage. The tendon in most cases may be readily reduced, but 
the greatestQdifficulty will be experienced in keeping it in position; 
indeed, it is a question whether the sheath of a tendon when fairly 
ruptured will ever unite or repair, yet the attempt to obtain it should 
be made. In a case of dislocation of the peroneus longus tendon, the 
only treatment that gave permanent relief was its division, and, what Of peroneus 
is more, the foot was not visibly weakened by the operation. In 1969, !oO8¥s. 
I had under my care a woman, wt. 29, with a well-marked example of 
dislocation of the peroneus longus tendon. Some ten days before I 
saw her, when walking, she felt a sudden pain behind the external 
malleolus, which led her to think she had been struck with a stone. 
She was at once disabled and experienced severe pain in the part; and 
on rubbing her ankle at the time, she felt a cord in front of the bone, 
which slipped in on moving the foot. Since that time any movement of 
the ankle caused the same cord to appear. When I saw her, by giving 
the foot the slightest twist the tendon of the peroneus longus muscle 
could be readily displaced from its groove behind the external malleolus 
and made to appear upon the bone, where it could be rolled under the 
finger. Its reduction was effected by abducting the foot, but it was 
kept in its position with great difficulty. For this purpose the best 
means were a good pad of lint fixed over and behind the ankle by 
means of strapping. I saw her a month after the accident, when she 
could walk without pain or stiffness; the tendon seemed fixed in its 
place; but the bandage and pad were re-applied, and directions given to 
retain them for a mouth. I have likewise seen the tendon of the 
tibialis posticus displaced from behind the inner malleolus. 

Dislocations of muscles are probably more rare than those of tendons, Of muscles. 
and if not, are less recognised. They may be suspected to have taken 
place where, after a rick or strain, pain is produced when the muscle is 
put into action and the pain is fixed to a spot ; when this pain is relieved 
by relaxing the affected muscles and kneading the part with the hand 
when so relaxed ; and when, moreover, there is no external evidence of 
a bruise to suggest rupture of muscle. These cases should be treated 
by manipulation after relaxing the muscles, the surgeon with a strong 
and firm pressure manipulating the part at the seat of pain; subse- 
quently pressure should be applied, and the muscle kept at rest for a 
sufficient time to allow the injured part to heal. 


Rupture of Tendons. 


This accident is more common than rupture of the body of a muscle, Rupture of 
and a tendon usually gives way at its muscular or bony origin. It padonh: 
occurs chiefly in subjects past middle life. The long biceps tendon 
not rarely gives at its upper end, and, when it does, it imparts to the 
biceps muscle on contraction, a peculiar appearance ; its inner or cora- 
coid half contracting into a hard knot (Fig. 413), while its outer re- 
mains lax and but slightly altered. This swelling has been mistaken for 
tumour of the muscle of the arm. When the one tendon breaks, 
the other usually follows at a later date, thereby clearly indicating 
that they give way from some disease. In a case I treated in 
1858 the two tendons gave way at the interval of four months, and 
the arm became black and blue after the accident. The tendo 
Achillis rarely snaps. The plantaris does occasionally, and when it 
does causes a peculiar dragging of the foot and eversion. In the 
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case of a man, st. 27, which I saw 8 few hours after the accident, 
this symptom was so marked and peculiar as to make i@quite patho. 


gnomonic. The rupture was caused by taking an upward step of two 
and a half feet into a 


Fre. 418. vessel with a load on 
his back. The tendon 
gave way with s snap 
when in the act of 
raising the posterior 
part of the heel from 
the ground. 

I have likewise the 
notes of 8 case of rup- 
ture of the tendon of 
the biceps femoris, 
which took place in 
boy, et. 8, who, when 
hanging on behind a 
four-wheeled cab, had 
one of his legs entan- 


gled in the wheel. When admitted into Guy’s directly after the 
accident, the tendon of the biceps femoris was made out to have heen 
ruptured at its insertion into the fibula; there was a marked depres- 
sion at this point, with ecchymosis; the limb was flexed and fixed on 
an outside splint, and a good recovery ensued, although there was some 
weakness of the muscles supplied by the external popliteal nerve, which 
had apparently been injured at the same time. 
Looking upon the ligamentum patelle as a tendon, the following 
example of its rupture may be recorded. In 1867 I was called upon 
to treat a man, et. 31, for an injury he had sustained to his right 
knee ten days previously, while attempting to save himself from fall- 
ing backwards. The knee swelled after the accident and became 
acutely painful, and, when I saw him, the patella was drawn up for 
at least an inch, the ligament having been divided. I treated the 
case as for fractured patella, with a posterior splint, and employed 
pressure to bring the patella downwards, but I was unable to alter its 
position to any extent. The man recovered, however, with a useful 


limb. 





Ruptured long tendon of biceps. Drawing 37®. 


Wounds of Tendons. 


When tendons have been divided in incised wounds they separate, 
and their separated ends adhere to their sheaths, with the necessary 
consequence of impaired movements of the parts to which the tendon 
is attached. To avoid this, as a primary treatment of divided ten- 
dons, the tendons should always be sutured with silk or catgut, the 
muscle with which it is connected relaxed, and the wound dressed for 
quick union, the part being kept in position by means of a splint. 

In June, 1883, a woman, wt. 34, had the extensor tendons of her 
ring and little fingers divided above the wrist. My dresser enlarged 
the wound lengthways, found the separated ends, and stitched them to- 
gether with carbolised catgut. He then washed the wound with 
iodine water and dressed it with terebene oil. Good repair followed 


with movement of the fingers. 
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In June, 1883, a man, mt. 31, came under my care with a divided 
tendo Achill® from a broken water-jug. The ends of the divided ten- 
don were separated for about two inches. My dresser, Mr. R. Knaggs, 
by my direction, exposed the tendon fully by a vertical incision, 
washed the wound with iodine water, and sutured the tendon with one 
central suture of carbolised catgut and two lateral sutures of kan- 
garoo tendon. He then extended the foot and fixed it on a splint. 
The wound was dressed with terebene oil. Quick union followed, and 
excellent repair, without suppuration. In two months the man had a 
sound leg and strong tendon, with perfect movement of the foot. 

This practice of stitching important tendons ought always to be 
adopted. 

There is good reason to believe that a divided tendon may be success- 
fully cut down upon several weeks after its division and its ends sutured 
with a good result. 

In wounds where muscles and tendons unite by granulation some 
stiffness and want of power in the part will remain for a long time, 
or even altogether. In healthy subjects it is remarkable how tendons 
at one time fixed subsequently free themselves from their surround. 
ing attachments and become free again. This hope may always be Prognosis. 
held out to a patient who takes a gloomy view of his own prospects. 


Inflammation of Muscle 


is a recognised affection, and occurs as a consequence of some strain or Inflammation 
partial rupture of its fibres, as well as independently of any such cause. of muscle. 
It is the more common as a result of injury, and is seen not seldom in 

the rectus abdominis as well as in the psoas muscle, in which asa 

cause of psoas abscess, I believe it to be not rare. As a result of 
septicamia, it is frequently met with; and is found in every muscle, 

even the heart. It appears asa more or less acute affection of the Symptoms. 
muscle, and is accompanied by swelling, local pain, and constitutional 
disturbance; suppuration occurs in due time. The symptoms rarely 

come on directly after the injury, but probably after the lapse of 

several weeks, as a consequence of some want of repair in the injured 

part, and from the non-observance of the necessary rest which an 

injured muscle so much requires in the process of healing. When an 

abscess forms in a muscle the sooner it is opened the better, recovery 

readily following, even when the disease isin such a muscular organ as 

the tongue. : 

Inflammation of muscle as an independent affection is generally _ 
chronic, and in adults is chiefly of syphilitic origin. In infants it is In infants. 
met with most commonly as an affection of the sterno-mastoid muscle ; In sterno- 
the body of the muscle wholly or in part appearing as an indurated mastoid. 
mass. It is generally observed soon after birth, and may at times be 
traced to some injury sustained at that time. I have seen it in the 
offspring of syphilitic parents, but more frequently when no such his- 
tory could be obtained. In fifteen consecutive cases a syphilitic history 
was obtained only in one. These cases rarely if ever suppurate in Rarely 
infants, but, under the use of warm fomentations and some simple Fae pa 
tonic, such as cod-liver-oil, proceed toa natural recovery. I have never ““™ rs 
seen a case fail to recover by these means. 

In the early period of the disease the inflammatory product is cel- 
lular; in the later fibrous. These points are seen in the drawings 414 


In adults 
ee 
syphilitic. 


Gummutous. 


310 


and 414a, which have been kindly made for me by Dr. Goodhart. 
They were taken from a patient of Dr. F. Taylor’s, at. weeks, who 
looked healthy, but had had “snuffles,” slight fissuring of the anus, 
and superficial ulceration of the scrotum. There was no history or 
other evidence of syphilis in the parents. The child died from atelec- 
tasis. The tumour in the Jeff muscle was only noticed in the fifth 
week after birth, and the right muscle was never noticed to be dis- 
eased. The case is reported in the ‘ Path. Soc. Trans.,’ 1875, vol.xxvi. 

The student should remember that this affection appears as a simple 
induration of the muscle, and is, therefore, unlike any glandular or 
other affection. 
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Fig. 414a. 


Fig. 414, 
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Showing the early or cellular stage from 


The late or fibrous stage from 
the right muscle. 


the left muscle. 

Chronic inflammation of the sterno-mastoid is likewise met with in 
adults, and, I believe, chiefly as a consequence of syphilitic disease. It 
attacks the muscles in the same way as it does others, such as those of 
the tongue, the extensor quadriceps of the thigh, the triceps of the arm, 
the temporal, masseter, or other muscles, the muscle or muscles becoming 
infiltrated more or less diffusely with the well-known syphilitic in- 
flammatory products. These tumours, when their nature is recognised 
and right treatment is employed, can be re-absorbed ; but if neglected 
and left alone, after attaining their full size, which is rarely great, they 
break up and suppurate, giving rise to deep-seated abscesses, which, 
when they have discharged externally, leave deep, irregular, excavated 
sores. In the tongue they simulate closely cancerous sores; many of 
the cases of supposed cured cancer of the tongue being, doubtless, of 
this origin. In other parts, they have much the aspect of the deep 
cellular membranous ulcers which have been already described. As a 
part of syphilis, they always appear late in its course, and remote from 
the primary inoculation. When they appear in the adult, in the 
sterno-mastoid muscle, they more frequently attack its sternal end than 
its body. 

After the disease has ceased, atrophy of the affected muscle is a 
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common consequence. Contraction occasionally follows, though I have Atrophy may 

never seen if MM. Ricord and Notta have, however, recorded examples. follow. 
Recognising the syphilitic nature of this affection, the treatment 

should be conducted on the usual principles ; large doses of the iodide 

of potassium, say fifteen to thirty grains, may be given three times a 

day with advantage; not in such full doses at first, but by gradual 

increase from one to five grains. Mercury may also be given, the mer- 

curial suppository once or twice a day being the best form. In the 

chapter on syphilis this practice will be found described in detail. 


Atrophy of Muscle. 


The Surgeon can see this under a great variety of circumstances. He Atrophy of 
is the most familiar with it as a consequence of want of use in disease Muscle. 
of the joints, or any other affection in which the limb is kept at rest; 
and under these circumstances the muscles simply waste ; they undergo 
no other change in structure, and are capable of complete restoration 
on re-assuming their normal action. 

In a large number of cases of infantile paralysis, the same thing may From | 
also be said, for under the stimulus of galvanism or the continuous sete 
current, persevered in for many months, the thinnest limbs plump up, P™ "7" 
and the feeblest muscles become capable of performing the work for 
which they were intended. Indeed, in these cases where deformity 
does not complicate the case a good result may be looked for. 

After fevers, lead poisoning, rheumatism, scrivener’s palsy, and 
alcoholism, the muscles may undergo genuine degeneration, either 
granular, fatty, or waxy, and according to Lockhart Clarke “there is 
another form of this malady, which is known by the name of progressive Progressive 
muscular atrophy (Cruveilhier), atrophie musculaire graisseuse pro- nen 
gressive (Duchenne), and wasting palsy. This curious disease differs 
in several respects from the other atrophies. It is always chronic, but 
of uncertain duration, is frequently hereditary, capricious or irregular in 
its invasion, prone to spread from one purt to another, or become general, 
and thus go on to a fatal termination. The affected muscles suffer 
different degrees of wasting, and assume a variety of aspects. Even 
in the same muscle bundles in different stages of atrophy and dege- 
neration may be found at the side of others that have retained their 
normal state. When the wasting is extreme in all the bundles, a long 
muscle may be reduced to a mere fibrous and cylindrical cord, or to a 
kind of tendon, and a flat muscle may be reduced in the same manner 
to a kind of membrane. In some instances the atrophy may be simple, Pathology. 
that is, the muscular tissue may be wasted toa considerable degree 
without any granular or fatty degeneration ; but generally one or both 
of these alterations of structure are found to exist to a greater or less 
extent. The muscle also changes and varies in colour, according to 
the nature and degree of the atrophy. It is paler than natural; occa- 
sionally it is quite colourless, like the flesh of fish, or it may have a faint 

ellow or ochreous tint. Its consistence for the most part is increased 
In consequence of the increase in the interfibrillar connective tissue. 
When examined under the microscope the affected muscles may be 
seen to have lost, to a variable extent and degree, or even entirely, the 
appearance of transverse and longitudinal striation, while in a corre- 
sponding proportion the sarcous or muscular element is transformed into 
granules, which in some instances are too fine to be distinguished as 
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separate particles, The granules are soluble in acetic acid. In this 
odd affection the granular, fatty, and waxy degeneratioms are found 
side by side” (‘ Holmes’s Syst.,’ 3rd ed., vol. ii, p. 168). 

This disease is said to appear more carat in the hand and 
right upper extremity, progressing upwards to the trunk, and then 
over it to the lower extremities. It rarely commences in the lower limbs, 
It begins with loss of power in the part, this loss gradually increasing, 
but rarely with any loss of sensation. Want of muscular co-ordina- 
tion soon appears, as well as awkwardness in the patient’s movements, 
and cramps, twitches, and fibrillary tremors take place, occasionally 
with pain or some cutaneous anesthesia. Cruveilhier believed that 
atrophy of the motor nerves was the starting-point of this disease ; but 
this theory is not now entertained; Lockhart Clarke says, “In 1861 I 
discovered in the spinal cord removed from a well-marked case of this 
disease, numerous lesions of the grey substance, consisting chiefly of 
areas of what I call granular and fluid disintegration; and I have seen 
the same in other cases since.” This view is taught by Trousseau, 
Duchenne, Meryon, Roberts, Cohn, and others. 

This disease is generally hereditary, more common in males than 
females, and is excited by excessive muscular exertion, cold, and damp, 
as well as by injuries or disease of the spine, syphilitic or otherwise. 

TREATMENT.— Removal of the cause is the primary object, and when 
syphilis is suspected, special treatment should be employed. Tonics are 
always of use, and arsenic in Dr. Meryon’s hands has met with good 
success ; “ but of all remedies hitherto employed galvanism is undoubt- 
edly the most useful when applied to the affected muscles;” while 
Clarke states, that setons and blisters to the spine may be employed in 
the early stage. 

Degeneration of muscles with apparent hypertrophy, called Duchenne’s 
disease, after its first describer in 1858, is a strange affection which 
attacks children, but continues to affect them for many years of their 
youth. I have grouped it amongst the affections of the muscles, but 
the observations of Dr. L. Clarke (‘ Med.-Chir. Trans.,’ vol. lvii, 1874) 
clearly places it amongst the neuroses. It begins with weakness of 
the lower limbs which is lasting, and passes on to a progressive en- 
largement of the gastrocnemii, then of the glutei and lumbar muscles, 
and occasionally of all the muscles. These feel firm and elastic, and 
hard on contraction. After a variable period, at times years, the para- 
lysis gradually increases and becomes more general. “ The patient is 
no longer able to stand upright, the upper extremities become affected, 
the enlarged muscles rapidly decrease in volume, and the limbs and 
trunk become atrophied gn masse. In this state the patient may exist 
for a considerable time, but he ultimately dies from intercurrent disease. 
Many of the children affected with this singular disorder have dull 
intellects, and are more or less idiotic.” (Clarke.) Pathologically, great 
hypertrophy of the connective tissue of the muscle is to be found, the 
fibres themselves show finer strize and are transparent, and large collec- 
tions of fat-cells also exist. Neither medically nor surgically does any 
treatment seem to be of benefit. 


Writer’s Cramp, 


or scrivener’s palsy, is a good example of what Duchenne has called 
“functional impotence,” and it is doubtless due to over-use or ex- 
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haustion of the muscles employed. It begins as an aching of the hand 
after prolofged writing, with diminished facility in the act. After a 
time the pen is held in odd ways and with unusual tightness, but in 
spite of this it often falls from the hand. The whole forearm or arm 
goon shares in the trouble, and the difficulty in forming letters rapidly 
increases; tremors of the hand at times occur. At last the hand- 
writing becomes illegible, or the patient loses all power even of making 
his mark. With these local symptoms there is often severe headache, 
or backache, and at times great mental distress. 

In the majority of cases the inability to write is the sole trouble, 
but in many there is equal difficulty in adapting the muscles of the 
hand to the performance of any delicate action. 

The affection is to be treated by rest, as guaranteed by a splint, and 
later on, when pain has passed, by gentle galvanic stimulation. 

As a help to sufferers, the instrument figured below (Fig. 415), and 
suggested by Nussbaum, of 
Munich, seems of use; the Via. 415. 
eminence of its introducer is 
a guarantee of its value. 

It is framed upon the opin- 
ion that, whatever the site of 
the malady, there is always 
spastic contraction of the 
flexors and adductors, with 
& weak condition of the ex- 
tensors and abductors. With 

the bracelet put on as seen in 
the figure, these last muscles Nussbaum instrument for writer’s cramp. 
are strongly put into use, 
since the instrument can be worked only by abduction of the thumb 
and the extension of the digital muscles. ‘he patient may write with 
the instrument as much as he likes. It is sold by Krohne. 





Tumours in Muscle. 


These are of rare oecurrence, and always of a serious nature. They Tumours of 
are mostly of the fibrous or fibro-cartilaginous kind. In 1866 I excised muscle. 
one of two years’ growth from the fleshy portion of the external oblique 
muscle of a woman et. 31 (‘ Path. Soc. Trans.,’ vol. xviii). The tumour 
separated the fibres of the musele which it infiltrated, and, micro- 
scopically, it had all the elements of the fibro-plastic tumours. It 
returned within the year, and when I last saw the patient, in 1869, 
there was a second growth the size of a cocoa-yut occupying the place 
of the original tumour. In 1868, with Dr. Burchell, of Kingsland, I 
removed from the abdominal muscles of a woman, wt. 33,a myxomatous 
tumour, eight or nine inches in diameter, of two years’ growth. 

Cancerous tumours may originate in, but more frequently infiltrate, Cancerous 
muscles as secondary growths or by extension from other parts. Sur- growths. 
geons see them in the pectoral muscles in acute or neglected cases of 
cancer of the breast ; in the periosteal cancer of bone, as well as in other 
parts. In the tongue and lip they may be regarded as new growths. 

Hydatids, likewise, are found in muscles as in every other tissue, as Hydatids. 
painless, tense, globular, swellings. So also is that curious nematode 
worm the Zrichina spiralis, which, in man, seems to be taken into the Trichina. 
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body through eating the insufficiently cooked flesh of sr infested 
with them, particularly that of pigs. 

“ Triching, as ordinarily observed in the human muscle, uae the 
form of spirally coiled worms in the interior of small, globular, or 
lemon-shaped cysts, which latter appear as minute specks scarcely 
visible to the naked eye. These specks sometimes resemble little par- 
ticles of lime, and are more or less calcareous externally, according to 
the degree of degeneration which their walls have undergone; these 
cysts are not, however, essential.”— Cobbold. 

Symptomsof When these worms are present in large numbers in the body they 

Wichiniasis. ive rise to a disease known as trichiniagis, which is most fatal. Drs. 
Boehler and Kinigsdéffer, of Central Saxony, who first saw this disease 
according to Leuchart who described it, state that “ the affection began 
with a sense of prostration, attended with extreme painfulness of the 
limbs ; and after these symptoms had lasted several days, an enormous 
swelling of the face very suddenly supervened. The pain occasioned 
by this swelling, and the fever, troubled the patients night and day. 
In serious cases the patients could not voluntarily extend their limbs, 
nor at any time could they do so without pain; they lay mostly with 
their arms and legs half bent—heavily, as it were, and almost motion- 
less, like logs. Afterwards, in the more serious cases, during the 
second and third week an extremely painful and general swelling of 
the body took place ;” a large propertion of the cases died. Dr. Thudi- 
chum has given an able report on this subject in the ‘ Medical Officer’s 
Report’ to the Privy Council, 1864. 

Vasenlar Vascular tumours of muscle have been made the subject of a special 

tumours. = paper by Mr. C. de Morgan (‘ Brit. and For. Med.-Chir. Rev.,’ 1864), 
and Mr. Teevan has published an able paper on tumours in muscle in 
the same Review for 1874. These, however, are very rare. The vas- 
cular tumours of erectile tissue attack a muscle either as a diffused or 
encapsuled growth, or as tumours having the appearance of varicose 
veins around the muscle. They are chiefly though not always con- 
genital, and are generally found in the lower extremities. They have 
no definite clinical history beyond their gradual and painless increase. 
My colleague, Mr. Howse, in 1872, excised such a non-encapsuled 
growth from the biceps muscle of the thigh of a woman, wt. 23, which was 
made up of erectile tissue and highly vascular, and had been growing 
for eight years. He excised all the muscle that was involved, but left 
its tendon. A good recovery ensued, with free movement of the limb. 

Ossification Qssification of muscle (myositis ossificans) is a condition which must 

of muscle. be recognised. At the College of Surgeons and St. George’s Hospital 
preparations exist which illustrate how the muscles of the back may 
become plates of bone, and the pelvis, ribs, and scapule the seat of bony 
outgrowths. Ina smaller way the “drill bone” of the Prussian soldier ; 
a plate of bone in the deltoid muscle; and, in this country, the “rider’s 
bone” in the origin of the adductor longus muscle of the thigh, are 
illustrations. 

Some years ago one of my colleagues at Guy’s excised a piece of 
bone from the body of the deltoid muscle, an inch long, the growth of 
some years. 

The rider’s What has been described as the rider’s bone is probably at first an 
hone. inflammatory infiltration, and subsequently an ossification, of the tendon 
of the pelvic origin of the adductor longus or magnus muscle. I had 
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such a case under observation in the person of a medical friend, st. 44, Example. 
who, whil@ hunting in 1869, made a violent effort to grip his horse when 
about to make along jump. The effort was not attended with any 
pain, but was followed by much ecchymosis, extending down to the 
knee, and loss of power in the muscles of the part. When these sym- 
ptoms had subsided a dense induration was felt in the pubic origin of 
the right adductor longus muscle, which was painful on manipulation, 
As time passed this induration not only lasted, but became more dense, 
and when I first saw him, about three months after the accident, it 
was clearly in the sheath of the adductor longus, and moved with it. 
It grew somewhat during two years, and, when the tendon was rigid, 
it appeared as an outgrowth from the pubis corresponding to the 
origin of the adductor longus, of about two inches in length. When the 
muscle relaxed it was clearly only in the tendon, and had no bony 
origin, At the present time this gentleman can take his exercise as 
usual, There is a distinct grating to be heard and felt on moving the 
tumour, which has not grown for the last three years. The history of 
the case is identical with that given by Birkett (‘G@uy’s Hosp. Rep., 
1868). Billroth has also described this affection. 


Fic. 416. 
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Rider’s bone seen in section with its microscopical appearance. 
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Fig. 416 represents a section of such a bone, kindly given to me by 
my friend Mr. Gowlland, with a microscopical drawing othe same 
made by my colleague Mr. C. Symonds. 

The bone is irregularly conical in shape, and is three inches and a 
half in length. The base is somewhat flattened, and measures three 
quarters of an inch across. 

The section shows an outer layer of compact bone, which, traced to- 
wards the bone, blends with an irregular bony and cartilaginous mass. 
Many trabeculm divide the rest of the surface into a cancellous tissue 
of rather dense character. 

Microscopical sections were made from the base to show the mode 
of growth, and on reference to the figure it will be seen that a thick 
layer (only half is represented in the drawing) of hyaline cartilage 
forms the surface. This contains more cells than that ordinarily found 
in normal tissue. The deeper surface shows proliferation of cells and 
an alteration of the matrix. Irregular cavities result as in normal 
ossification, though less regularly, and upon the old calcified cartilage 
the new bone is laid down as in fetal bone. As in normal ossification 
also, all the new material takes up the eosin, while the cartilage stains 
with logwood, a chemical difference apparently the result of growth. 

The small figure, sketched from a piece that was ground down in 
the dry state, shows the lacun# and canaliculi as in true bone. The 
lamellae were irregularly arranged, and the canaliculi and lacune large, 
with a less perfect communication than in normal bone.—Cuarrgrs J. 
SYMONDS. 


Tumours of Tendon. 


Tumours of | Besides ganglion, other tumours are found connected with tendon, and 
tendon. of these, the cartilaginous and fibrous are the most common. I removed 
from the long extensor tendon of the middle finger of u boy, wt. 14, a fine 

example of the former. Some are said to 

Fic. 4164 begin as ganglion, and subsequently to con- 

solidate. I have seen one composed of bone 
and cartilage of two years’ growth removed 
from the extensor tendon of the hand, which 
was said to have such an origin. Tumours 
with tendons passing through them are not 
rare, and on two occasions I have had to 
amputate the hand of a child for a can- 
cerous tumour occupying its palm, through 
which all the flexor tendons passed (Fig. 
4164). In 1867 I removed from a boy, 
st. 34, a congenital tumour the size of a 
walnut, which evidently grew from the 
theca of the tendon of the long extensor 
muscle of the thumb. The tendon passed 
through the tumour which surrounded it, 
Dr. Moxon examined the growth with my- 
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Se es self, which was clearly composed of fat or 

U3 condensed fibro-cellular tissue. 
Cancerous tumour of the hand. Lhe majority of tumours connected with 
Dorsal aspect. tendons, however, are of the nature of 


ganglion more or less indurated. 
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r) Inflammation of Tendons. 


As an acute affection this is most serious, and gives rise to severe Inflammation 
local and constitutional symptoms. It is met with as a consequence % tendons. 
of a severe strain or laceration of tendon, or of some punctured or other 
wound involving the sheath. It may begin in one toe or finger, and 
spread upwards to the palm, and so on to other tendons, and even up 
the forearm. The local symptoms are pain, with the external evi- 
dences of inflammation, heat, redness, and swelling; the swelling 
being deep-seated, while the pain soon extends up the arm beyond 
the seat of mischief. The constitutional symptoms are those of more 
or less severe pyrexia. 

If surgical interference is not brought to bear upon the case at an 
early period suppuration must soon appear with symptoms of throbbing 
and aggravated local distress, as well as the constitutional symptoms, 
rigors, excitement, and depression; inflammation of the absorbents 
and their glands will probably complicate the case. 

Under still more neglect, sloughing of the affected tendons and 
diffused inflammation, with suppuration of all the parts involved in the 
disease will ensue. A finger, hand, or forearm, may be jeopardised or 
sacrificed, if the inflammation be very active or the treatment with 
which it is met insufficient. 

Absorbent inflammation and blood poisoning (septicemia) are common 
accompaniments of this affection. 

TREATMENT.—This affection is very amenable to surgical control, Treatment. 
and a free incision into the swollen part is the best. means of arresting 
its progress by relieving tension. The operation not only relieves pain, Reeve 
which is caused by the tension of the fibrous tissues from the effusion tension. 
beneath, but arrests the progress of the affection by preventing the 
inflammatory effusion burrowing up the theca of the tendon. 

For these objects a clean cut down to the theca should be made as 800 Necessity of 
as hardness of the parts, with external evidence of inflammation, early 
appears. If pus escape the practice must be good, but, if serum only, incision. 
the operation will tend to arrest the progress of the affection at its onset, 
prevent the formation of pus, and probably check the disease. The in- 
cision should be vertical over the middle line of the finger and the centre 
of the tendon, no vessel or nerve of importance being there in the way. 

When suppuration exists the Surgeon must follow up with his lancet 
every line of inflammation and suppuration, for in no tissue does more 
harm ensue from retained fluids than in the fibrous. 

In the very earliest stage of the inflammation warm fomentations and 
possibly leeching may be beneficial. Elevation of the limb, the hand 
being higher than the elbow, and the elbow than the shoulder, undoubt- 
edly relieves pain. A saline purgative is often serviceable. But the Sur- 
geon must not lose time by such temporising means; for tension of the 
part means its death by strangulation, if not mechanically relieved, and 
medicines have no material influence upon the affection. When suppura- 
tion appears, tonics and liberal diet are required, as well as stimulants 
carefully adjusted to the necessities of the case. Sedatives are always 
wanted in some one of their forms. Morphia acts the most rapidly in 
quarter- or half-grain doses given subcutaneously. Water dressing or 
poultices should be applied. In very severe cases, when the powers of life 
are failing, amputation may be justifiable, more particularly when the 
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prospects are small of giving a useful hand or arm. For the arrest 
of diffused inflammation in the hand and arm the occluéion of the 
main artery of the limb has been suggested. Moore and Maunder 
have both adopted it in the upper extremity, with enough success to 
justify the practice. Bleeding is apt to take place at times during 
the progress of the sloughing of the tendon, and, if recurrent, such 
& complication is likely to induce the Surgeon to perform some ope- 
rative act for its control upon the main vessel of the extremity. 
Before doing this, however, he should always remove any sloughing 
tendon, as ] have known hemorrhage, even of a severe kind, to be 
kept up by the presence of a sloughing tendon in a part, and to have 
been arrested by its removal. 


Chronic Inflammation of Tendons. 


The thece of the tendons of the extensors of the thumb, of the 
tendo Achillis, and the long tendon of the biceps, as of other muscles, 
are liable to inflame, and this action is attended by pain and weak- 
ness on moving the muscles, and at times by swelling. More frequently, 
however, the affection will show itself by a peculiar crackling sensa- 
tion, which may be felt on grasping the part when the muscles are in 
motion. This crepitation, when it has followed an injury, has more 
than once been mistaken for that of fracture; yet it is distinct, 
and when once felt ought to be recognised. The affection is readily 
cured by rest of the affected muscles, through the application of splints 
and by counter-irritation by means of one or more blisters. The 
inflammation rarely goes on to suppuration unless neglected. 


AFFECTIONS OF BURSH MUCOSA, SYNOVIAL CYSTS, 
GANGLION, ETC. 


Simple burse are protective synovial sacs found in the subcutaneous 
tissue, wherever pressure or friction is persistently present. 

Synovial burse are of the same kind, and are formed in the same 
way, although situated between bone and muscle, tendon and bone, or 
between muscles; while some synovial burse are really synovial 
hernia, or pouchings of an over-distended membrane of a joint into the 
connective tissue between the muscles. 4 ganglion is a bursal swelling 
directly connected with the sheath of a tendon; it may either involve 
one tendon and be local or many and be diffused. 

When a bursa (simple or synovial) has an established anatomical 
position it is called normal, and when it is a purely pathological pro- 
duction, accidental. Any of these bursw are liable to inflame, suppu- 
rate, or consolidate. - ° 

Simple Burse. 

The subcutaneous bursa over the patella or its ligament is more 
commonly enlarged than any other, and when it is so is known as the 
“housemaid’s knee.” When it acutely inflames, suppuration rapidly 
takes place, and if an external outlet for the pus is not soon established 
diffused suppuration around the knee and over the patella follows. 
Indeed, most of the cases of diffused suppuration around the knee 
have their origin in “ bursitis.” 

When the inflammation is less acute, and shows itself by serous 
effusion into the bursa, it may give rise to local pain on pressure and a 
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peculiar crepitation, this crepitation often existing before any percep- 
tible enlarSement of the bursa has taken place. 

In the more advanced stage, when the effusion has increased, an Chronic 
encysted fluctuating swelling will have formed, which may be tense inflammati 
or flaccid, the degree of tension of the bursa turning entirely upon ° DU: 
the rapidity of the effusion. In more chronic examples the bursa Symptoms. 
will appear harder, firmer, and less distinctly fluctuating, while 
in very neglected or chronic cases it may have so consolidated as to 
appear as a solid tumour, although the tumour will contain on section 
some cavity in its centre; the mass appearing to be made up of con- 
centric laminw of organised lymph (Fig. 417). In exceptional 
cases, however, the bursa may have completely consolidated. These 
burs, as a rule, contain simple serum, 
although at times the serum is blood-stuined, Fig. 417. 
while in other cases rice-like bodies (organ- 
ised fibrin) or pedunculated fringe-like out- 
growths like loose cartilages exist. When 
injured these bursa may become filled with 
blood—their contents being grumous or 
like coffee-grounds (hematocele). Bands of 
lymph cross the sac at times, but more 
frequently they line it in regular, onion- 
like layers. In neglected cases this fibrin 
may die and slough away, the bursa being 
cast out as a whole, as in an ordinary 
cellular membranous ulcer, and in the case ——e 
from which Fig. 4174 was taken. In Semi-solid bursa, laid open. 
syphilitic subjects, this- result is not un- (Guy’s Museum.) 
frequent. 

On the other hand, a bursa may increase by effusion, and by some ex- Subcu- 
ternal cause rupture subcutancously or externally, and thereby undergo (yr 


rupture. 
Fig. 417. 








Bursa sloughing from over patella., 


acure. In 1870] hada case of the former kind under my care in a man, 
eet. 60, who had a bursa the size of a fist over his patella, which rup- 
tured on kneeling. When I saw him the cellular tissue about the knee 
was infiltrated with serum which was subsequently absorbed, and the 
bursa did not reappear. 

What has been described as taking place in the bursa over the Other sents 
patella may occur in other parts, and more particularly over the ole- ee 
cranon process, where an enlargement of the bursa goes by the name of 
the “ miner’s elbow.” I have, however, seen them over the acromion 
process in men who carry timber; over the tendon of the extensor 
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quadriceps muscle of the thigh in a woman who babitually started her 
sewing machine with the knee; over the tuberosity of the. ischium in 
Spitalfields weavers (“weavers bottom ’”’), and in Thames lightermen ; 
over the dorsum of the foot in extreme cases of talipes equino-varus 
when the children walked upon the part; over the external malleolus in 
tailors; over the malleoli and also the instep from the pressure of a 
boot ; over the great trochanter of the femur in a soldier from pressure 
caused by sleeping on a board; and last, but not least, over the ball of 
the great toe in cases of “ bunion,” and in the sole of the foot over the 
heads of the metatarsal bones in men who walk much with short shoes, 
or with some who have contraction of the extensor tendons of the toes. 
Burse will, however, enlarge or form wherever there is pressure, the 
enlargement being in a measure compensatory to save deep tissues. 
Yet this rule does not hold good always, for 1 have seen more than 
one instance in which enlarged burse existed over the knuckles of the 
first phalangeal joint of the hands without any such cause. 
TREATMENT.—In the early crepitating stage of effusion, the removal 
of all pressure and the application of a blister are, probably, sufficient 
to effect a cure, and, in more advanced stages, the repeated applica- 
tion of blisters is often sufficient to excite absorption of the effused 
fluid and recovery. When these means fail and the walls of the bursa 
are thin, the cavity may be tapped and the parictes of the cyst firmly 
pressed together by means of a pad and strapping. When the walls 
are indurated, this treatment is useless; but a cure may generally be 
effected by the introduction of a seton which should be kept in till 
suppuration is frecly established. In more solid cysts, none of these 
means are of use, and excision is the only sound practice, the Surgeon 
making his incision over the outer border of the bursa in order that 
the cicatrix may be out of harm’s way. In some few instances where 
tapping has proved ineffectual, the cyst may be injected with thirty or 
more drops of the compound tincture of iodine in a drachm of water as 
in hydrocele. When blood has been effused into the bursa from a blow, 
as indicated by its sudden increase, a free incision into the cyst and 
the evacuation of the clots may be expected to be followed by a recovery ; 
but this should only be done when its absorption does not take place by 
natural processes. When loose or pedunculated bodies exist in a bursa 
and cause distress, they may be removed by means of a free incision 


through its walls. 
Synovial Burse. 


An enlargement of a synovial bursa is a far more serious affection 
than that which has been just described; as these bursm are situated 
about tendons or muscles, the articular extremities of bones and joints, 
and in many instances, indeed, have direct communication with joints. 

There is a deep bursa beneath the deltoid muscle which, when in- 
flamed, gives rise to swelling around the shoulder-joint, and pain and 
crepitation on movement, simulating shoulder-joint mischief; at times, 
too, this bursa communicates with the joint through the bicipital groove 
in which the biceps tendon plays. It may be distended with serous 
fluid or may contain loose bodies such as are found in other burse or 
ganglia. They should be dealt with cautiously on account of the 
possibility of their communicating with the joint. Hence, blistering 
and absolute rest of the arm are the best means to employ, the burss 
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being opened only when obstinate, and when pouching exists in front 
of the delto&l tendon. From one of these burs# on two occasions, I 
have evacuated within three months more than half a pint of bursal 
fluid, containing melon secd-like bodies, a recovery subsequently taking 
place. Such an operation should, however, be done only after grave 
consideration. 

Another extensive bursa, situated beneath the extensor muscles of the Inflammatio: 
thigh, is not infrequently the seat of acute or subacute inflammation, of bursa 
and such cases have been mistaken for inflammation of the knee- eeu : 
joint. The diagnosis ought not, however, to be difficult, for in the of thgh. 
bursal enlargement, however great, the bulging of the cavity wil] Differential 
seldom extend downwards beyond the upper border of the patella; ““snesis. 
and will not, as in joint disease, extend to either side of that bone er 
below it. Fluctuation, moreover, will only be felt above the joint and 
not obliquely through it. When the patient stands, the difference 
between the distension of the bursal and that of the synovial sac will 
be also at once manifested. With this enlargement, there may be some 
stiffness of the joint, but there will be always mobility. This bursa at 
times becomes the seat of suppuration, when the necessity of a correct 
diagnosis is more important on account of treatment. In all cases it is 
necessary to maintain rest, and the absorption of the fluid should be 
promoted by blisters. In obstinate cases when the bursa is very tense, 
the cavity may be tapped, and when it suppurates, freely opened; but 
neither of these operations should be undertaken without strong neces- 
sity. Suppurative inflammation of the bursa may extend to the joint 
with a fatal result. 1 have tapped such a bursa in a woman, et. 35, 
and drawn off eight ounces of a thick, grumous-looking, semi-purulent 
fluid with success; in a second case, a woman, wt. 50, I made a free 
incision into the bursa, and evacuated many ounces of pus and blood, 
such as escapes from a hamatocele; a good recovery took place. 

The deep bursa between the ligamentum patelle and the bone is very Bursa 
liable to inflame and enlarge, which gives rise to pain that is often beneath 
mistaken for joint disease. ‘The pain, however, is always local over the ee 
bursa and aggravated by the patient attempting to raise the extended 
leg. It is very troublesome, and when established, can only be 
treated successfully by means of blisters and rest with the leg on a pos- 
terior splint. 

The bursa situated over the upper part of the tuberosity of the os Bursa over 
calcis, between the bone and the tendo Achillis, is sometimes inflamed, cLeuneroaly 
and gives rise to a marked projection in the part; it causes pain and ae 
lameness. It is to be cured by absolute rest (the foot and leg being 
fixed on a splint) and the upplication of blisterg, 

A bursa also naturally exists in connection wtth and beneath the Burse 
tendon of the psoas muscle as it passes over the arch of the pelvis; this Hanae 
also may communicate with the hip-joint. When distended with fluid iigauielt. 
it will give rise to aswelling in the upper part of the thigh on the inner 
side of the femoral vessels, which will be soft and fluctuating, but will 
not receive any impulse on coughing, like a psoas abscess, for which it 
is apt to be mistaken. Wares 

The bursa between the tendon of the gluteus maximus and trochanter hetween 
may also inflame and suppurate, and, when it does, it gives rise to a gluteus 
troublesome and often dangerous affection. When suppuration takes Miximus 
place, an opening may be made, which should be free, but ie thigh trochanter. 
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must be well fixed. When suppuration docs not occur naturally the 
Surgeon should he in no hurry to open the bursa, but bé satisfied to 
keep the limb ut rest and blister the swelling. 

Synovial bursw in the popliteal space require a rather longer notice 
than the forms to which attention has already been directed, since they 
are, although common, sometimes difficult to diagnose and dangerous 
to treat. Their treatment, however, as a rule, is successful. 

These bursw may be divided in a clinical point of view into two 
classes—the first, including such as are connected with the sheaths 
of tendons or that encircle their insertion, and have no communication 
with the knee-joint; the second, those that directly or indirectly com- 
municute with the joint and are either synovial hernise pouching from it, 
or burssy originating about the tendons and communicating with it. 

Amony the first is the normal bursa which exists above the head 
of the fibula on the outer border of the politerl space between the 
insertion of the biceps muscle and the external lateral ligament; a 
second, which may be said to be on the outer border, although it has 
a somewhat more central position which separates the external lateral 
ligament from the tendon of the popliteus muscle ; and a ¢Aird on the 
inner side of the space which hes between the tendon of the semi- 
Mmembranosus muscle and the inner tuberosity of the tibia—the whole 
of these bursie occupying the ower half of the popliteal space. 

In the second division, there is the smaller bursa which separates the 
outer head of the pastrocnemius imuscle from the outer condyle of 
the femur, and the larger that normally exists between the internal 
condyle of the femur and the inner head of the gastrocnemius and 
seini-membranosus imuscles, and which generally sends a process 
between these muscles, the smaller occasionally and the larger generally 
communicating with the knee-joint, both of these occupying the upper 
half of the popliteal space. 

The larger bursa may have its origin on the inner side of the popliteal 
space, but as it grows, invariably encronches on it and becomes central, 
and is more frequently enlarged than any of the other popliteal burse. 

All these normal synovial bursiv may become enlarged under the 
influence of over or prolonged exertion or any sudden strain, the 
sinaller ones increasing to the size of a walnut, and the larger to that 
of an orange. As they ierease so they become central, and as they 
assume a central position difficulties in their diagnosis may be expe- 
rienced, They may contain a thin, clear, or blood-stained serous fluid ; 
a tenacious, synovial, or colloidal, apple-jelly -like material, and, in excep- 
tional instances inay have consolidated. Thave, however, known this to 
occur but once. It is pyobable that the bursie which have serous contents 
do not communicate with a joint, while those that have synovia do. 

Diagnosis.— Ina general way there ought not to be any difficulty in 
making these cases out, more particularly when the different. positions 
in which they may appear are known, since their circumscribed and 
defined outline, their fluctuating feel and mobility when the leg is 
flexed, and their hardness and elasticity when fully stretched fairly 
characterise them. When, however, the swelling pulsates and a bruit 
is heard over the tumour, some difficulty in diagnosis may be felt, 
although I can hardly understand how such a case could be mistaken for 
an aneurism, as ona careful examination the bursal pulsatile swelling 
could not be emptied and refilled by the application and removal of 
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pressure upon the afferent artery, as would an aneurism ; neither would 
the pulsatic& be so distinct nor the bruit so clear; for both the pulsation 
and the bruit would have been simply communicated. The position of 
the bruit, moreover, would have a greater influence upon the symptoms 
in a case of bursa than in that of aneurism; for whereas in the latter, 
by slightly flexing the leg upon the thigh, the aneurism would become 
more defined, its pulsations more marked and under control, in’ bursa 
the swelling would become more flaccid and less distinct. Extension 
makes the pulsation and the swelling to be more distinct in the case of 
bursa, and less so in that of aneurism. 

With respect to the diagnosis of a synovial bursa which communicates 
with the knee and a true synovial hernia, ] have not much toadd beyond 
the fact, that in the former there may be no symptoms of knee-joint dis- 
ease, whicreas in the latter, there will to a certainty be chronic effusion 
into the joint, which probably will be part of an osteo-arthritic change. 

When pressure upon the popliteal swelling causes it to diminish or 
disappear, while the joint itself entarges and becomes fluetuant, or more 
so under the pressure, it isa fair inference that the joint and bursa 
communicate, although when these conditions do not exist, it would 
be wrong to infer the opposite, for the opening from a bursa is at times 
valvular and altered by position. 

TREATMENT.—As an cnlargement of these bursa always follows 
excessive muscular action and strains, so by absolute rest of the limb 
as guaranteed by a splint and the application of repented blisters, can 
the bulk of them be made to disappear. In obstinate examples of the 
first division of cases tapping may be resorted to, whereas in the second 
it should be undertaken only where other treatment has failed, and then 
with extreme care by means of the aspirator. In still more obstinate 
cases where the limb is rendered useless, a free iuersion may be made 
into the cysts, or they may be eacised ; but such desperate measures are 
only applicable in desperate cases. 

The first division of cases may always be boldly dealt with, but the 
second should be treated with extreme caution. 

Thus, in a case which was under my care s0me years ago, where by 
repeated blistering the tumour disappeared for a time only to recur, a 
Surgeon was induced to tap and subsequently incise the cyst, after 
which, acute suppuration of the part occurred, which in the end com- 
pelled amputation. 

The case of solid bursa already alluded to occurred in my own practice. 
I mistook it for a tumour, having punctured it with a needle without 
obtaining any flow of fluid. It was in a man of iniddle age, had been 
growing for about ten yeurs, was the size of a §st, filled the popliteal 
space, and was solid and moveable. I found that it was connected 
with the inner hamstring tendon only when making the attempt to 
remove it. On recognising its nature [ took away a large portion of 
the mass down to its central cavity, which was the size of a nut, but I 
left the deeper part. Suppuration, however, subsequently attacked the 
knee-joint, and amputation became necessary. [I am unable to point 
out how a correct diagnosis could be made in such a case as this, but 
the record of the fact that a solid bursa may exist in this locality, as 
well as the unfortunate result which accrued upon operation in my 
case may be of value. Holmes draws attention to a valuable paper by 
M. Foucher on this subject in the ‘ Archives Générales de Méd.,’ 1856. 
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Synovial Cysts. a 

Inconnection with thissubject of synovial hernia itshould be stated that 
at times these hernie rupture, and the synovial fluid escapes into the con- 
nective tissue of the leg, forming a synovial cyst; andif Mr. Wormald was 
right when he taught that the thinnest point of the joint capsule was at 
the spot at which it partially encircles the tendon of the popliteus muscle, 
it is more than probable that it is at this spot that the fluid escapes. 

The synovial cyst may occupy the popliteal space and upper part of 
the calf of the leg, or may be evident in the calf of the leg only, pro- 
jecting most, as a rule, on the inner aspect of the leg, or may be per- 
ceptible only at the upper and inner part of the leg as a small defined 
swelling, not approaching within three or four inches of any part of 
the knee-joint. ‘here need not of necessity be any communicable 
fluctuation between the cyst and the joint. 

These cysts are generally found in joints that are the seats of osteo- 
arthritis, and are curable. They should not be punctured or otherwise 
subjected to operation, unless there appear strong reasons for so doing, 
inasmuch as interference may lead to acute inflammation and suppura- 
tion of the knee-joint. 

For this information I have to thank Mr. Morrant Baker, who has 
written a valuable paper on the subject in the ‘St. Bartholomew’s 
Hosp. Rep.,’ 1877. It recalled to my recollection several cases which 
were doubtless of this affection, and which | did not understand. 


Ganglion. 

This is met with in two forms, the one the more common as an 
encysted swelling connected with the sheath of a tendon; the second 
as a more diffused swelling, involving the theca of one or of many ten- 
dons, those of the wrist being the most commonly affected; and the 
flexors more frequently than the extensors. I have, however, seen it 
in the extensors of the toes,and on the dorsal aspect of the foot beneath 
the annular ligament of the ankle; but it may attack any tendon. 
Ganglion is always the result of strain or over-action of the tendons. 
The local ganglion always contains colloidal apple-jelly-like material, 
which is at times crystal-like in clearness, at others pinkish. In the 
diffused the fluid is more like synovia, containing loose bodies. 

“The bursx or ganglions which form about the sheaths of the ten- 
dons at the wrist appear to be the cystic transformations of the cells 
enclosed in the fringe-like processes of the synovial membrane of the 
sheaths . . . Sometimes they are distended with serous fluid; at other 
times their contents possess a gelatinous, or even a honey-like consist- 
ency, which constitute a form of meliceris. Under some circumstances 
free fibro-cartilaginous-like hodies, irregularly shaped, composed of a com- 
pact connective substance, form in considerable numbers, more especially 
in the ganglionic enlargement of the synovial bursa which surrounds 
the flexor tendons of the fingers at the wrist.’—Paget, ‘Surg. Path,’ 

The localised form of ganglion is nore common on the dorsal aspect: 
of the wrist than anywhere else, although not rarely it is connected 
with the flexor tendons, and appears as a globular or irregularly cystic, 
tense swelling of the part. At times it is very hard, at others fluctuat- 
ing and soft. When of good size it may be translucent. Pressure upon 
it to any extent causes pain, severe pressure sickening pain, even faint- 

ing and vomiting. Those in the palm of the hand about the head of 


AFFECTIONS OF BURSA MUCOSA, GANGLION, ETC. 825 


the metacarpal bones are the most painful. At times ganglion is 
painless, caising only some weakness of the wrist. 

A large ganglion occasionally forms behind the external malleolus symptoms of 
connected with the peronei tendons. It should be touched with care, the diffused 

The diffused or compound ganglion varies in its symptoms according /™. 
to the number of tendons involved. When one only is affected 
it may appear as a deep-seated, fluctuating, irregular swelling in the 
course of the tendon, the amount of swelling and deformity depending 
entirely upon its size. The swelling, when many tendons are involved, 
will be diffused ; but when the whole of the flexor tendons are implicated 
it will occupy both the palm of the hand and the forearm above the 
wrist. In the case illustrated in Fig. 418, taken from a woman, et. 49, 
sent to me by Dr. Lovegrove, now of Hythe, all the flexor tendons 
were involved to an extreme degree. In such cases asthesetheforeign 
bodies, commonly called “ imelon-seed or rice-like” bodies, are usually Melon-seed 
present. They may frequently be made out to exist by the Surgeon when bodies. 
ascertaining the presence of fluctuation from above and below the 
annular ligament of the wrist by firm pressure alternately applied in 
this direction, the pressure exciting a peculiar rough scrooping sensa- 
tion, caused by these loose bodies passing along the thecw of the tendons 
beneath the ligament. 

TREATMENT.—The local ganglion when first formed, may often be Treatment. 
cured by the application of a blister and by securing rest to the tendon Blisters. 
by means of some splint; but when it has existed for some time, such 
treatment is useless. When it can be ruptured by pressure applied by Rupture. 
grasping the flexed hand with both hands and by one thumb superposed 
upon the other over the ganglion, a cure may often be effected ; firm 
pressure being subsequently kept up by means of a pad of lint and 
strapping. When this fails, the ganglion should be punctured subcu- Puneture. 
taneously by means of a spear-shaped needle or fine tenotomy knife, its 
contents squeezed out, and pressure applied by lint and strapping as 
before. When success does not follow this treatment, a silk seton may Seton. 
be introduced, the hand being kept quiet on a spint, but it should be 
removed so soon as suppuration has been established. This treatment 
should not be employed, however, until all minor means have failed, for 
it is occasionally followed by diffused inflammation of the theca of the 
tendon with all its dangers. 

The diffused or compound ganglion is dangerous to deal with; that Of the 
is, any interference with it may be followed by severe inflammation diffused 
of all thecew involved, and thus limb and life be jeopardised. But ‘°™ 
this result is not common when proper precautions are taken to guard 
against it. The risk of sucha thing should adways, however, be laid 
before the patient by the Surgeon before any operation is arranged. 

The only effectual way of dealing with it is by incision. To do this, Incision. 
the Surgeon should for some five or six days before fix the hand and 
forearm upon a splint; he should then make a clean cut into the 
affected theca, free enouch toallow of the ready escape of all the gan- 
glion contents without any forcible manipulation, When many theca 
are involved, more than one incision is called for. The incision should 
always be made in a vertical direction over the tendons, and both 
above and below the annular ligament when the disease eatends up the 
arm. After the operation the whole cavity should be well washed out 
with iodine water, and the wound dressed with terebene oil or iodoform 
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Ganglion involving all the flexor tendons of hand and writ. 

success, and in many others of a less severe character, I could record 

the same result. I have never had occasion to divide the annular liga- 

ment, as advised by Syme, in the ‘Edinburgh Monthly J ourn,’ Oct., 1844. 
The case illustrated in Fig. 4184, was mistaken for this affection ; it 
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Lipoma situated beneath the flexor tendons of the hand simulating ganglion. 


occurred in a man #t. 49, and had been of many years’ duration. 
The swelling had the appearance and feel of the diffused gan- 
glion with foreign bodies. Indeed, the sensation of the presence of 
foreign bodies was marked between the dorsal and palmar surface of 
the hand. The swelling was, however, entirely confined to the hand 
and did not extend upwards above the annular ligament (‘ Lancet,’ 
1884, p. 846). My friend Mr. H. Morris tells me that he has seen two 
cases of fatty tumour connected with the median nerve with clinical 
symptoms like those described. 
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I operated upon it as for ganglion and to my surprise found the whole 
swelling wa® due to the presence of a diffused lipomatous tumour situated 
beneath the deep flexor tendons and completely surrounding them, 
dipping down between the bones to appear upon their dorsal region. 
I removed the mass with much difficulty after a tedious dissection, 
washed the whole palm out with iodine water and puffed into the 
wounds some powdered iodoform. I then fixed the hand upon a dorsal 
splint. Quick repair followed the operation without constitutional dis- 
turbance or suppuration. Within three weeks the man was well and 
returned home with a hand in no way impaired by the severe opera- 
tion it had been subjected to. In this case the fact that the swelling 
had not extended above the annular ligainent ought to have suggested 
that another cause than ganglion existed to explain the symptoms. 


CHAPTER XXIX. 
DEFORMITIES, CLUB-FOOT, AND ORTHOPEDIC SURGERY. 


Malformations. 
MALFORMATIONS remain to be considered, those of special parts Their 
having ulready received attention under other headings. varieties. 


They may roughly be classed as being due either to excess or hyper- 
trophy, or to deficiency. 

Unnatural adhesions between parts is not rare, and mal-development 
in some odd way is occasionally met with. 

As examples of excess of development, supernumerary fingers or toes Excess of 
are the most common, the supernumerary digits being more or less well development. 
formed or rudimentary ; appearing either as skin appendages (8, 9, Fig. 

419) or being more like cleft phalanges, with common metarcarpal or 
metatarsal bones (2, 6, 7, Fig. 419). The thumb is very commonly cleft. 

Thus, out of twenty cases of supernumerary fingers and toes consecu- 
tively noted, eight were of the thumb, and four of the fingers alone, 
three of the toes alone, and five of the fingers and toes together, the 
deformity being symmetrical in six of the cases. Occasionally super- 
numerary fingers or toes have perfect metatarsal or netacarpal bones, 
and more rarely the hand may be double. The late Jardine Murray, of 
Brighton, has recorded such a case (‘ Med.-Chir. Trans.,’ vol. xlvi). 

Hypertrophy of extremities is met with, either of whole limbs or parts 
of limbs. In drawing 10, Fig. 419, hypertrophy of one finger is shown, 
associated with deficiency of others, but hypertrophy is a type of the 
affection that is met with in practice, whether 8f » digit or extremity. 

TREATMENT.—Kudimentary fingers and toes may be fearlessly excised Treatment. 
when they appear as skin appendages, but, when they exist as bifid 
phalanges, great care is called for in their treatment on account of the 
frequency of there being a common Joint to the two digits. Under 
these circumstances, the surgeon should carefully consider the question 
of amputation ; and if he decide upon performing it, it will be wise to 
cut off the supernumerary digit some little distance from the joint, 
leaving 2 stump, which, as a rule, subsequently withers. 

Hypertrophied extremities may be removed when they are sources of 
great inconvenience, but not otherwise. 


Webbed 
digits, 
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Webbed fingers and toss are another common deformity. At times 
all the digits of one or both hands or feet are webbed, but®more com- 
two are involved. Thus, I have seen the thumb and index- 


monly on 
finger webbed in one case (No. 8, Fig. 410); the ring and middle 


Fre. 419. 





Types of the different kinds of deformities of the lands and feet, with a drawing of a 
childewit® a caudal appendage, taken from life. 


fingers of both hands in another (No.4), and again in another the second 
and third toes of both feet. In one instance, the toes of one foot were 
webbed, and the fingers of the hands more or less truncated. In 
another, with webbed toes on both feet, there was a supernumerary 
right thumb. Indeed, where a disposition to deformities shows itself 
several varities of deformity may co-exist in the same subject. 
TREATMENT.—For the hand, when the fingers are well-formed, the 
Surgeon, if possible, should divide the web, but, under other circum- 
stances, it is more prudent to leave it ulone. When the web is very 
narrow there is nothing left but to divide it, but before doing so a 
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good opening at the base of the cleft ought to be established to 
prevent th® subsequent closure of the wound. This can be efficiently 
effected by means of the galvanic cautery or otherwise, and the 
rn a introduction into the opening of a piece of aluminium wire, 
the being kept in till the wound has cicatrised and become as 
thoroughly established as an ear-ring hole. When this step of the 
operation has been effected, the cleft may be fearlessly divided. 

When the web is broader and more material existe for the Surgeon’s 
manipulation, the best plan to adopt is, to split the web transversely 
between the fingers, and to turn one flap of skin round one finger and 
the other flap round the second, stitching the edges of the flap to the 
skin of the finger. 

Webbed toes need no surgical interference. 

Absence of parts cannot surgically be remedied. In No. 18, Fig. 419, Deficiency of 
there was an absence of a thumb, but by way of compensation, an extra parts. 
finger was given. In No. 14, the ring-finger was absent, but the index 
and middle were hypertrophied. 

At other times, limbs are truncated as if from intra-uterine ampu- 
tation, and, in rarer cases, bones and joints seem to be deficient. Thus, 
in a male subject I had under care some years ago the right arm was 
shortened as if amputated above the elbow, and the right lower ex. 
tremity was represented by one short bone, with a foot that would have 
been called perfect if the little toe had not been absent. 

These cases are mentioned, however, only as curiosities, and are 
beyond the pale of the Surgeon’s art. 

Clawlike extremities as represented in Nos. 1, 11, and 12, Fig. 419, yay. 
are very curious. No. 1 represents the hands of George N—, et. 7 development. 
weeks, the third child of well-made parents, the other children 
being natural. Very little power existed in the claws, one finger 
alone being of use. The child in other respects was well-made and 
intelligent. . 

Nos. 11 and 12 were taken from Edward E—, et. 4, one of eight 
children, three being boys and five girls, one brother having precisely 
the same deformity. The parents were well-made. 

The hands in No. 11, had apparently but three metacarpal bones ; the 
wrist and carpal joints being normal; the solitary digit had much 
power. The feet in No. 12, were still more oddly made, In both, the 
tarsal bones seemed to be natural, but on the right foot the metatarsal 
bones were confused together. The digits had good power. Nothing 
could be suggested for the patient’s benefit. 

Hereditary Nature of Deformities. 

The hereditary nature of deformities is genegally recognised, though Heredity. 
in the history of such cases it is exceptional for sich a tendency to be 
traced. When, however, it is made out it is, as a rule, remarkable. 
Deformities when inherited, are also generally of a like kind. Thus, 
deformities of the genital organs are passed on to succeeding gen- Generally of 
erations, as is the disposition to harelip or webbed fingers, &c. like kind. 

Exceptions to this rule are met with. Thus, in a family of twelve Exceptions 
children, two out of four boys had harelip and fissured palate, and one % law. 
out of eight girls had hypertrophy of the right lower extremity, with 
atrophy of the right great toe. The father of this family had a super- 
numerary little finger on one hand. 

A female child, one of five, the other four being well made, had hy- 
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pertrophy of the two inner toes of the left foot. They were at five 
weeks old as large as the toes of an adult, and as well fade. The 
parents had no deformity, but the father’s maternal grandfather had a 
doublethumb. 

A boy had a double thumb on one hand and a web between the 
second and third toes of both feet. His father had webbed toes. 

These exceptions to the rule above given are, however, rare. 

As illustrations of the rule, the following cases have been extracted 
from my note-books. A man had six perfect toes on each foot, and six 
perfect fingers on each hand. He was one of ten children, all of whom 
had the same kind of deformity. The parents of these children, were, 
however, well made. 

A female child had left equino-varus. She was one of eight children, 
the other seven being well made. The parents had no such deformity, 
but the mother had two brothers and one sister so deformed, and her 
father had double talipes. 

A man had scrotal hypospadiasis, and was one of nine children, Both 
his parents were well formed, and no history of deformity could be traced 
backwards. One of his sisters had harelip, while two of his brothers were 
deformed as he was, one having passed as a female till he was eighteen 
years of age. Two other brothers and three sisters were natural, but 
each of these brothers had a son a hypospadiac. 

These cases are very striking. 


Club-foot. 


When paralysis takes place of a single muscle or of a group of muscles 
functionally associated, the opposing muscle or group losing antagonism, 
acts uncontrolled, and, as a consequence, contraction or deformity is 
liable to be produced, the deformities resulting from this class of cases 
being designated paralytic distortions. 

When a muscle or a group of muscles, from whatever cause, acts 
spasmodically with an active tonic contraction, or a slow and progressive 
one, quite irrespective of the will, or but slightly influenced by it, and 
in this way overcomes the opposing muscle or group of muscles, de- 
formities may likewise be produced, such cases being called spastic or 
spasmodtc distortions. 

In the first class the degree of deformity depends much upon the 
degree of paralysis present, and in the second, on the amount of 
spasm or contracting force of the muscles involved. Some Surgeons 
would class all deformities in the first group, but this view is incorrect. 

Both may be congenital or acquired. In the congenital, greater 
changes take place in the conformation of the bones than in the 
acquired, these charfres depending much upon the intensity of the 
muscular action, but more upon the period of life at which they 
commenced. 

“It seems as if in congenital club-foot and analogous distortions a 
stimulus or irritant were present in the medulla spinalis, acting upon 
certain ganglionic cells there, which keeps the affected muscle in a 
state of chronic contraction, yet not sufficient to neutralise the stimulus 
of the will within the limits of movement permitted by the structural 
shortening of the member. Many non-congenital spastic contractions 
appear allied to the condition which prevails in some states of chorea, 
in which, when the will would permit or cause contraction or relaxa- 
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tion of a particular muscle, an involuntary influence excites contrac- 
tion, interferes with and frustrates the voluntary effort. In more 
intense spasmodic contractions the will is entirely overpowered before 
structural shortening supervenes to effect the same end.” — Little. 

As an extra argument in favour of this view the fact may be adduced 
that club-foot often co-exists with other deformities, such as spina 
bifida and club-hand, &. ‘Congenital and non-congenital clab-foot 
spring from analogous causes.” 

When these muscular contractions are powerful enough or continue 
long enough to alter the natural position of a part, deformity is said to 
exist, and according to its seat or form a special name is given to it. 

To Stromeyer abroad as well as to Little in this country we are chiefly 
indebted for most of our knowledge on this matter, although in more 
recent times Tamplin, Lonsdale, W. Adams, Brodhurst, and others, 
have added much to the subject. 

Stromeyer, however, in 1831, only followed Delpech in 1828, this 
great Surgeon, following a 
greater — John Hunter — Fic, 420, — 
who in 1794 established the Talipes Eguinis. 
principle of subcutaneous 
surgery, when he divided in- 
juries to sound parts into 
two divisions, and established 
this principle, that ‘The 
injuries of the first division, 
in which the parts do not 
communicate externally, sel- 
dom inflame, while those of 
the second commonly both 
inflame and suppurate.”’ 

Club-foot may be divided Congenital Acquired 
into four typical forms : 

Talipes equinus, in which the heel is simply drawn up by the con- 
traction of the muscles of the calf (Fig. 420). 

Talipes varus, in which the foot is drawn inwards to different 
degrees (Fig. 421). 





Fia. 421. 
Congenital Varus. 





Three grades of severity. 


Talipes valgus, in which the foot is turned out (Fig. 422). 
And talipes calcaneus, in which the foot is drawn up and the heel 
depressed (Fig. 423). 
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Combinations of these forms are commonly seen; thus, we have 7. 
equino-varus, when the foot is turned én and heel drawn up (Fig. 4214) ; 
T. equino-valgus, when the foot is turned owt and the heel drawn up; 
T. calcaneo-varus and calcaneo-valgue being terms applied when the 
heel is depressed and foot turned in or out. 

Talipes varus is the usual congenital form, but any may exist, talipes 
bag and equino-varus and valgus being the more common acquired 

orms. 

In valgus, the peronei muscles are chiefly involved; in varus, the ad- 
ductors, particularly the two tibials; in equinus, there is contraction of 
the muscles of the calf through the tendo Achillis; and in calcaneus, 
paralysis of the same group. 

Club-foot is often hereditary, and more prone to attack the male 
branches of a family than the female, and in this respect seems to follow 
the ordinary law of all deformities. Ina case under my care of talipes 
varus the child’s father, grandfather, and great grandfather, on, the 
father’s side, had congenital talipes, while none of the female branches 
of the respective families were deformed. 

“It is convenient, for practical purposes, to divide congenital club- 
foot into three degrees of severity: the slightest, that in which the 
position of the front of the foot, when inverted, is such that the angle 
formed by it with the inside of the leg is greater than a right angle, 
and in which the contraction is so moderate that the toes can easily be 
brought temporarily by the hand of the Surgeon into a straight line 
with the leg, and the heel be depressed to a natural position. The 
second class includes those in which the inversion of the foot and 
elevation of the heel appear the same or little greater than in those of 
the first class, but in which no reasonable effort of the Surgeon’s hand 
will temporarily extinguish the contraction and deformity. The third 
class comprises those in which the contraction of the soft parts and 
displacement of the hard parts reaches the highest degree, so that the 
inner margin of the foot is situated at an acute angle with the inside 
of the lef, sometimes, or even almost in contact with it. Cases of the 
first and second grades may be respectively converted into the second 
and third grades by delay in the application of remedies, and by the 
effects of improper locomotion.” —Little. 

Talipes equinus is the most common form of the acquired talipes, 
although Little positively declares it is at times congenital. It is found 
in every degree, from the mability to flex the foot beyond aright angle 
to a pointing of the toes, necessitating the patient walking upon the 
heads of the metatarsal bones and phalanges, the head of the astragalus 
projecting prominently gn the dorsum of the foot. Fig. 420 illustrates 
the medium and extreme forms. 

Talipes varus is the more common congenital form, 
trates it in three degrees of severity. 

It is very frequently combined with T. equinus, as seen in Fig. 
4214. The arrows in the figure indicate the direction of the con- 
vexity of the tarsus and metatarsus forwards and outwards; the 
perpendicular line through the axis of the limb shows the extent 
of the inward deviation of the metatarsus, by which the base of the 
little toe, being brought completely beneath the axis, has to support 
the entire weight of the body in walking. 

Talipes valgus may be of all degrees of severity, and may be con- 


Fig. 421 illus- 
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genital or acquired, these two varieties presenting very different 
sopesraner Fig. 422 illustrates the congenital form in two degrees 
of severity, and also the acquired. 


Talipes calcaneus is illustrated in Fig. 423. ues a 
For a full detail of the anatomical changes of the foot under these 
different conditions, vide Adams in ‘ Path. Soc. Trans.,’ vol. iii. 
Before considering the treatment of these affections it will be well 
to look into the principle upon which all interference must be based, 
and the process by which repair can take place 
after the division of tendon. Fig. 4214. 
To Paget and W. Adams, in this country, we guinoVarus 
are chiefly indebted for our knowledge of this 
subject, and I shall use as much as possible, 
Adains’ description of this process, as published How repair 
in 1860, in his work on the ‘ Reparative Process of tendons 
of Human Tendons after Division,’ his inves- takes place. 


tigations having confirmed those of the former, 
as well as added to our stock of knowledge. 

When such a tendon as the tendo Achilis is 
divided subcutaneously the divided ends se- 
parate, in an infant for half an inch, and in an 
adult from one to two inches, the degree de- 
pending much upon the healthy condition of the 
divided muscle and the amount of movement 
subsequently permitted in the ankle-joint. 

The reparative process begins by increased From Little. 
vascularity in the sheath of the tendon, which 
is foliowed by the infiltration of a blastematous material into its meshes, 
or spaces between its fibrous elements, exhibiting the development of 





Fie. 422. 


halg us 





Congenital. 


sAcgut red. 


innumerable small nuclei, a few cells of large size and irregular form, 
with granular contents, or, perhaps, with one or more nuclei, and 
studded with minute molecules of oil; a blastematous material, in 
which the cell forms do not develop beyond the stage of nuclei, 
appearing to be the proper reparative material from which new tendon 
is developed. This nucleated blastema soon becomes vascular, capil- 
lary vessels having been seen in it on the eighteenth day; the nuclei 
assume an elongated, spindle, or oat-shaped form, and are seen after 
the addition of acetic acid to be arranged in parallel linear series. 


Extension of 
uniting 
medium not 
Tequired. 
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mechanical 
extension. 
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The tissue becomes ually more fibrillated, and at last fibrous—a 
solid bond of union Litoneat ie forming between the divided extremi- 
ties of the tendon, which is tough to the touch, but to the eye presents, 
even for at least three 

Fia. 423, ears, a greyish, trans- 

ucent appearance, dis- 
tinguishing it at once 
from the glistening old 
tendon. This new tissue 
remains during life as 
permanent, and hus little 
tendency to contract sub- 





Acyuircd : sequently. Adams’ ob- 
Coagenital servations rather led him 
Talitvs Culcaxeus to the conclusion, that 


the required portion of 
new tendon is to be obtained during a lengthened period of formation, 
that is, about two to three weeks, under the ordinary conditions of 
health; but, in paralytic cases as in others of feeble health, this period 
may be doubled. 

Adams informs us also, that the divided extremities of the old tendon 
take no active part in the reparative process during its earlier stages, 
although at the later the cut ends become rounded and their structure 
softened. They become enlarged and exhibit a tendency to split, and 
thin streaks of new material similar to that already described are seen 
between the fibres; the ends are joined by these means. At a later 
period, the bulbous enlargement gradually diminishes. 

When a tendon is divided a second time, there is but little separation 
of its ends, and this is probably due to adhesion of the new tendon to 
the neighbouring fibro-cellular tissue, in which fact is found an expla- 
nation of the unsatisfactory results of second operations. 

There is no reason for believing that, in the treatment of deformities 
by tenotomy, direct approximation and re-unton of the divided ex- 
tremities of the tendon must first be obtained, and that the required 
elongation is afterwards to be procured by gradual mechanical exten- 
sion of the new connecting medium, as we would stretch a piece of 
india rubber. 

Gradual mechanical extension, however, is required, in cases of long 
standing, as in those of congenital origin, to forcibly overcome liga- 
mentous resistance, and to separate the ends of the divided tendons; 
as it is in those of paralytic and of non-congenital origin to prevent 
the too rapid separation of the extremities of the tendon. The me- 
chanical extension should be caref ully regulated according to the activity 
of the reparative process, as indicated by the amount of effusion into 
the sheath. Blood poured out into the sheath or any inflammatory 
action interferes much with the process of repair; any causes of 
general feebleness, coldness of the limb, too early, too late, or too for- 
cible extension, having a like effect. With these remarks the operation 
itself may be considered. 

TREATMENT.—“ The indications,’ writes Little, “are to overcome 
the shortening of the muscles, ligaments, fasciw, and integuments on 
the contracted side of the member, to direct the bones into their proper 
position, to educate the patient’s voluntary use of the parts, to give 
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strength to the muscles and ligaments in the elongated side of the 
member, and to combat the tendency to relapse.” 

To fulfil the first indications, mechanical means are often sufficient ; When 
and when these fail or are inapplicable, the division of the contracted fi regard 
structures is required. To carry out the other, mechanical means are 
also of value, aided by general measures, and more particularly by gal- 
vanism of the weakened muscles. Ina large number of cases, however, Naat ‘. 
instruments are not needed, much less tenotomy; since in any case of nog required: 
congenital or infantile talipes, when the foot can be brought into its 
normal position with but little force, a cure without operation can with 
some confidence be promised. 

In the very simplest cases, mere friction of the affected limb and the Friction, &c. 
daily extension of the contracted tendons is often enough to effect a 
cure, the nurse or parent holding the crooked foot for some ten or fifteen 
minutes two or three times a day in the required position. 

In the next class of cases, which are slightly worse than the last, eon by 
in which the foot can be brought with gentle force into its natural ie te 
place, a cure can be effected by means of strapping adjusted in the 
fashion depicted below (Fig. 424). The strapping must be of a firm 
nature; that spread on linen being the best, as made by Messrs. Gerrard 
and Co., or Leslie, and used at Guy’s. The first piece acts as a kind of 
splint, and the second on binding down the first to the ankle, admits of By splint. 
any amount of force required to bring the foot in or out, according to 
the nature of the case. Ina still more severe form, where the former ‘ 


Fie. 424, 


Fic. 425. 





Buchanan's splint for tulipes. 


Mode of stretching foot in tapes 
varus by strapping. 


method is inapplicable, a small tin splint covered with leather with a 

screw hinge at the ankle, such as that advised by Little, or made for 

myself by Milikin, of St. Thomas’s Street, may be employed, the foot 

being forcibly brought into the required position and fixed there by 
strapping. Buchianan’s splint, as seen in Fig. 425, is excellent. 

In the worst forms, where, by no ordinary force the foot can be Tenotomy. 

brought into the required position, the division of the shortened tendon, 

tendons, or fascia should be performed, no more structures being divided 

than are absolutely essential. 
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“ When deciding on the necessity of operation, the Surgeon must not 
be guided solely by the external configuration, but by the-amount of 
firm resistance opposed to restoration, by the depth of the furrows 
existing in the sole and behind and above the heel, and by the degree 
of tension of the integuments above the internal malleolus. The deep 
clefts or furrows in question denote intensity of contraction of 
muscles, and closer adhesion than usual of integuments and fascia to 
the subjacent soft structures and bones. They probably denote, also, 
that the deformity dates from an early period of uterine existence.’— 
Little. 

Sayre’s law upon this point is very good:—" Place the part con- 
tracted,” he writes, “as nearly as possible in its normal position by 
means of manual tension gradually applied, and then carefully retain 
it in that position; while the parts are thus placed upon the stretch, 
make additional point-pressure with the end of the finger or thumb 
upon the parts thus rendered tense, and, if such additional pressure 
produces reflex contractions, that tendon, fascia or muscle must be 
divided, and the point at which the retlex spasm is excited is the point 
where the operation should be performed. If, on the contrary, the 
additional point-pressure does not produce reflex contractions, the de- 
formity can be overcome by means of constant elastic tension, and the 
more you cut, the greater will be the amount of damage done.”— 
‘Orthopedic Surg.,’ 1876. 

In all cases treatment should be commenced as soon as possible, and 
the foot of the youngest infant may be dealt with advantageously by 
manual extension a few days after birth. Within a week, extension 
by strapping may be carefully employed, the foot being looked to daily 
to see that no sloughing or cutting of the skin by the strapping takes 
place. In infants the tendons yield far more readily than they do 
as months or years go on, and with care no harm can accrue from 
simple mechanical extension. Even splints, carefully applied, can be 
used. 

When tenotomy is clearly a necessity—that is, in grave deformities 
—there is no reason, in a healthy well-developed babe, why it should 
not be performed within a month after birth. I have divided the tendo 
Achillis for a talipes varus, with an excellent result at the end of the 
first week, and Mr. Stromeyer Little has operated successfully within 
twenty-four hours of the child’s birth. 

The Operation.—In a large number of cases of congenital varus the 
division of the tendo Achillis is enough, the foot after division of the 
tendon being generally capable of restoration to the required position 
by mechanical means, but in severe examples, the anterior or posterior 
tibials, singly or together may require to be cut. These three tendons 
may be divided at one operation in average cases, though in the severe, 
Little’s advice is good to deal with the tibial tendons first and overcome 
the inversion of the foot, and, at a later date, to divide the tendo 
Achillis. The value of this proceeding consists in the fixed os calcis 
offering a resisting point from which the Surgeon is enabled to stretch 
out and unfold the contracted inverted sole. 

Division of the Tendo Achillis—The patient should be turned on 
the abdomen, and the tendon made tense by means of an assistant. 
The Surgeon should then insert a sharp-pointed or round knife flatwise 
from behind forwards by the side of the tendon as far as its anterior 
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surface, when it should be turned laterally in front of the tendon and 

its cutting®edge directed backwards towards the tendon, and, with 

the slightest sawing motion, the tense cord may be divided, care being 

observed to do this completely otherwise failure will follow. The To be done 
Surgeon, during this procedure, should keep his finger upon the tissue completely. 
to be divided, and immediately on the withdrawal of his knife, close the 

opening with his finger or thumb, the assistant relaxing the parts at 

the moment he feels resistance to cease. A dossil of lint should then 

be applied to the puncture and fixed by strapping, this dressing being 

left for three days. If any suspicion exist of the posterior tibial artery wound of 
having been wounded, as indicated by arterial haemorrhage and blanch- tibial artery. 
ing of the foot, the dressing should be left on for at least a fortnight 

and all mechanical treatment postponed. It is, however, an exceptional 
circumstance for any harm to follow the puncture of the artery. Little, 

with all his experience, informs us that he has only once seen any 

trouble from this circumstance. 

After the operation the foot in its deformed position should be 
bound to a flexible metal or other splint, for three or four days, till the 
immediate effects of the operation have subsided, when the foot should 
be at once brought to the required position and retained there by 
splints and bandages. 

Division of the posterior tibial tendon should be performed with Division of 
the child upon its back, with the limb to be operated upon rviated wel] the tals 
outwards. The Surgeon should take charge of the foot and his pape 
assistant of the knee. The tendon should be divided about one inch, 
or one and a half inch above the extremity of the inner malleolus.” In 
thin subjects, on abducting the foot, the tendon may be felt at the 
spot indicated ; but in fat persons, and when the tendon cannot be 
made out, the Surgeon knows it lies along the inner edge of the tibia, 
“exactly midway between the anterior and posterior borders of the leg 
on its inner aspect.” 

At this spot the knife should be inserted perpendicular to the surface 
through the fascia for about half an inch, an opening in the fascia 
being made sufficiently free to admit of the introduction of the probe- 
pointed knife, which must next be inserted. This knife can then be 
introduced perpendicularly close to the bone, between it and the tendon 
to be divided, when its edge should be turned towards the tendon and 
the operation completed by a slight sawing movement. It is not 
always necessary to change knives during this operation, some opera- 
tors, indeed, never do so. It is safer, however, to adopt the practice in 
fat subjects when some uncertainty exists as to the exact position of 
the tendon. As soon as the tendon has been divided, a dossil of lint 
should be applied, as in the former operation. ° * 

Some Surgeons prefer to divide the tendon of the long flexor muscle 
at the same time; asa rule, this is unnecessary. 

Division of the anterior tibial tendon can be performed with the Of tibialis 
patient lying on his back and the foot extended, the tendon being in ae 
this way made prominent in front of the inner malleolus. The knife 
should be inserted at this point behind the tendon and its edge turned 
forward, when the tight cord can be divided—the foot being at once 
flexed, and the punctured wound covered with lint and strapping. It 
ought to be kept in a splint for several days, after division of the 
tendo Achillis. 
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When all these tendons are divided at the same operation, the after- 
treatment must be the same. . 
Of the Division of the peronei tendons for talipes valgus is easily accom- 
peronei. plished by adducting the foot and introducing the knife behind the 
external malleolus, between the tendons and the fibula—the tendons 
being cut on turning the edge of the knife towards them with a sawing 
movement. Some Surgeons advocate a higher division of these tendons 
to obviate their retraction, union taking place between the tendon and 
the sheath. 
It is unnecessary to describe the operation for division of the plantar 
Jascia or other tendons, as the practice in all should be conducted on 
principles identical with those already described. 


Mechanical MECHANICAL TREATMENT.—However necessary these operations may 
appliances, be in any given case, it ought to 


Fic. 426. be remembered that they are only 
preparatory to the mechanical 
treatment, which is subsequently 
to be carried out. That they 
are not always necessary has 
already been shown, mechanical 
treatment generally being amply 
sufficient of itself to effect all the 
Surgeon desires. 

In one ease after the division 
of the rigid tendon or tendons a 
cure may be effected by means of 
strapping, as already illustrated 
(Fig. 424); in a second, a simple 
inside or outside splint with strap- 
ping or bandages may be enough. 
In a third the simple splint figured 
in Fig. 425 answers every pur- 
pose; while in a fourth Scarpa’s 
shoe is required (Fig. 426), or 
some of its modifications, A shoe 





Little's modification of Scarpa’s shoe for : ings 
talipes. : with a ball-and-socket hee)l-joint, 


which Messrs. Krohne made for 
me, is strongly to be recommended, and in Fig. 427 is another, sug- 
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\ 
Mr. Daviea-Colley’s splint for talipes equino-varus. 





gested by my colleague Mr. Davies-Colley, which, for extreme examples 
of talipes, is inexpensive, and stands unrivalled. 
In all, the principle embodied is the same, the separation of the 
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divided ends of the tendon and the deposition of new material between 
them. Theplint invariably should be applied and fixed to the foot in 
its deformed position, and the separating process carried out on the third 
or fourth day. In many I have brought the foot into position directly 
after the division of the tendons with nothing but good results. 

If failure follows the first operation a second may be performed, but 
the hope of a successful issue under these circumstances is far from 

ood. 

Barwell has recently revived the old practice of elastic bands to 
stretch the tendons in lieu of dividing them; and in some cases it 
is a valuable practice, but as a substitute for tenotomy it cannot be 
recommended. 

There are, however, cases of talipes equino-varus which are neither Operative 
amenable to subcutaneous tenotomy, nor to mechanical appliances, as estes 
well as others which have been treated by these measures, and have a 
failed, or which are so severe as to make it certain that a long interval 
of time must of necessity be spent in the attempt to bring about a 
cure, even if such a result were probable or possible; and under 
these circumstances Surgeons have sought for more expeditious and 
efficient means of treatment. With such a view Dr. Little, the pioneer 
of tenotomy in this country, suggested, so long ago as 1854, “that in Removal 
inveterate varus the treatment might well be commenced in robust of euboid. 
subjects by ablation of the os cuboides,” and the late Mr. S. Solly, 
in 1857, carried the suggestion into effect. The case not proving very « Med.-Chir. 
successful, the practice met with no encouragement, and the operation Trans.,’ 1857. 
was not repeated till Mr. Richard Davy, an old pupil of my own, per- 
formed it at the Westminster Hospital in 1874, on a boy, et. 15, with 
such a “striking immediate result that the sole of the foot could with 
force be placed in a natural position,” and he repeated it in 1875-76. 

In 1872, Mr. Edward Lund went a step further, and removed from 
a boy, et. 7, both astraguli in a case of severe double talipes, with 


some perceptible improvement. This measure he repeated in March, Ofastragalus 
1878. | 


‘Brit. Med. 
In October, 1875, however, my colleague, Mr. Davies-Colley, adopted Journ.,’ Nov. 


a new method, and, on the suggestion of Mr. Howse, removed from a 224 1378. 
boy, et. 12, a wedge-shaped piece of the tarsus without paying any 

regard to its articulations, by means of “an incision, three inches Of wedge of 
in length, along the outer border of the left foot, from the middle »o2e frem 
of the os ecalcis to the middle of the fifth metatarsal bone, and a 7 
second across the dorsum of the foot from the centre of this incision « yeq-chr. 
two inches long. Both feet were operated upon at intervals of six Trans, 1877 
weeks, and in less than ten weeks from the second operation the wounds 

were quite healed, and the boy could walk witlfout assistance. In 
November, 1876, Mr. Davy performed the same operation. 

All these proceedings are sound in principle, and in cases of talipes Choice of 
in which minor measures have been tried and have failed, or in which operation. 
the probabilities of their success are slight, and time and expense are 
questions of importance. they should be entertained. I believe, how- 
ever, that Mr. Davies-Colley’s operation is the best for talipes equino- 
varus, particularly when the varus is worse than the equinus, though 
Mr. Lund’s operation is probably of value under the reverse conditions. 

I say thisafter having had opportunities of seemg several of Mr. Davy’s 
and one of Mr. Lund’s cases, and having carefully watched throughout 
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ita treatment Mr. Davica-Coller’s. Entertaining these opigiona, T per. 
fonned Mr. Davies Colley’s operation on June ISth, TA7K, and with 
such a good result that 1 now give drawings of the boy's foot before 
the operation (Fig. 427 A and #) and mnbarquent to jt, with an outline 
of the portion of bones removed (Fig. bre), 

The case was that of a boy, wt. 12, whe wos born with talipos 
equino-varus of the right foot, and went under sur ical treatment when 
eight months, and again when five veara ol. but with neo permanent 
relief. On admission into Guy's, under my care, on Jrne 12th, 1878, 
the heel of the right foot was much drawn up, asl the foot ao twisted 
inwards as to catise the aale af the foot to face the median line of the 
body, as ina complete anbastragaleid diahoeatie ny The head of the 
astragalus was very prominent, and the Gp of the inner malleolus 
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Foot before 
operation. removed. 


approximated! the base of the metatarsal bone of the great toe, the 
tubercle of the scaphdld being buried in the abnormal depression. By 
no force conld the foot be restored to a better position, although the 
tendo-Achillis and tendon of the posterior tibial muacles could be made 
tense. Under the circumstances deacribed it was tolerably clear that 
by no tenotomy or mechanical means could any hope be entertained of 
restoring the foot to a good position, and I consequently determined 
to perform Mr. Davies-Colley's operation. 

This I did on June 15th, 1878, by an oblique T-incision of the soft 
parts, and the application of a keyhole saw beneath the tendons and soft 
parts, made after Esmarch handages had heen applied as a net. 

The wedge of bone I took away is represented in Fig. 427c, and was 
removed entire, great care being used to protect the tendons and soft 
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tissues and particularly those of the sole, by the introduction of a flat 
retractor, ddring the sawing process. 

The day following the operation the temperature went up to 102°4°, 
but fell the next day. On the third day, when the wound was dressed 
for the firat time, it was 99°6°, and during the progress of the case it 
never deviated beyond a point or so from that degree. On July 11th, 
the bones having fairly united and the wound nearly closed, Davies- 

Colley’s talipes splint was put on and the limb swung. 

On Sept. 10th the boy got up, and the sole of the foot was found, on 
his standing, to be perfectly flat. An immovable splint was then 
applied, and the boy left forthe country. On October 20th he returned 
to have the tendo-Achillis divided, with the view of giving more move- Cjinica) 
ment to the ankle-joint, and some success has followed the measure, Society, 1878 
He can now (November 10th) walk fairly well, with his foot as flat to 
the ground as the unaffected one. I have had three other cases 
since, and scen about six more which have been equally successful. 

Spurious Valgus, or Flat Foot. Flat-foot, 

Is a common condition in feeble boys and girls who stand much or 
take too much exertion. It is due to a giving way or yielding of the 
plantar arch and fibrous structures of the sole 
of the foot; “the key stone of the arch” the Fie. 428. 
navicular bone eventually sinking with the as- 
tragalus and inner cuneiform bones, vide Fig. 
428. In some cases there is asa secondary conse- 
quence contraction of the peronei muscles, and 
impaired movements of the ankle joint. This 
stretching of the tissues gives rise to more or less 
pain and in extreme cases to inability to walk or 
even stand. This affection is constantly asso- 
ciated with lateral curvature of the spine. 

TREATMENT.—In the milder form of cases 
when the foot can readily be restored to its J/erioxslalgus 
normal position, a cure may be brought about by 
periodical rest, gentle exercise, and mechanical support, by means of 
strapping or the introduction of a firm pad or metal plate to support 
the plantar arch into the hollow of a boot made with a straight inside 
edge and low heel. Tonics and good air and living, and the free 
movement of the joint, are essential. 

In a worse class of cases it is well forcibly to flex the foot and restore 
the parte to their normal position and then fix them so by means of a 
plaster of Paris bandage. 

In more extreme cases some divisions of thg tendons may be per- 
missible and in the very worst, operative interferenée may be justifiable. 
Dr. Ogston, of Aberdeen, has suggested the union of Chopart’s joint 
by pegging. 

In examples in which much pain exists, nothing but absolute rest 
will be of any use; and in such the local signs of inflammation of the 
overstretched parts are often evident, and therefore fomentations, &c., 
may be employed. 

Knock-knee, like flat-foot, is primarily due to mechanical yielding of Genu 
the internal ligament of the knee-joint from want of power; and at a Yulgun. 
later date to the overgrowth of the inner condyle of the femur, with 
the lower end of the diaphysis from the want of the controlling influ- 
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ence of pressure which normally is applied through the leg bones. It 
is found in growing boys and girls who stand too much and carry 
heavy weights, and in those of feeble power either from natural or 
acquired causes. It is not rarely seen with rachitis. 

It can be treated on principles based upon the facts just briefly 
stated, and not purely by mechanical means. To put irons on the limb 
of a feeble subject is a mistake, for where the child is too weak to 
support his own frame without iujury, to give him more to carry must 
be hurtful. Young children should be taken off their legs as much as 
possible, and provided with proper food and such tonic medicines as 
seem requisite. The weakened ligaments should have time given 
them to contract and become strong. Older children should be 
limited in the amount of exercise; rest and exercise alternating 
at regular intervals. When walking half an hour causes pain or 

aching, something less should be allowed, 
Fig. 429. and soon. Exercise sufficient to get and 
keep the muscles in order may be al- 
lowed, but not sufficient to tell upon the 
weakened ligaments. In other cases, as 
an additional means, strapping the knees 
may be of great use. In more severe 
cases splints or irons should be employed. 
These latter instruments should extend 
from the pelvis to the foot, and be well 
jointed. In very severe examples opera- 
tive interference may be justifiable, and 
the Surgeon has a choice of three mea- 
sures: 

lst. Ogston’s operation of obliquely 
sawing or chiselling off the inner condyle 
of the femur, and forcibly straightening 
the bent limb, which is kept fixed by 
. splints and bandages during the period of 
Drawing illustrating Dr. Ogston’s Tepair (Fig. 429). ; 

operation. Right limb shows 2nd. Macewen’s operation of dividing 

me of zechtn of the mner with a saw or chisel the shaft of the 

peed ave read Pei femur above the condyles, forcibly bring- 
quired position. ing the limb straight, and retaining it in 
its new position for five or six weeks while 
the bone unites (Fig. 4294); the cutaneous incisions in both these opera- 
tions being merely enough to admit the cutting instrument or saw. 
3rd. The forcible straightening of the limb as advocated by Delore, 
pressing it straight, and giving time for repair. 

Of these three the second, or Macewen’s, is to be preferred, the re- 
sults being as good, if not better, than Ogston’s operation, and the 
operation is attended with less risk, the knee-joint not being opened. 
My colleagues and I have performed it on many occasions, and always 
with success. In the drawing below, one of the worst cases I have 
undertaken in an adult, wt. 33, the operation gave three inches to the 
patient’s height (Fig. 429a). 

Delore’s operation is not to be advised, since it means not only the 
abruption of ligaments, but often the separation of epiphysis, and 
with such separation the dangers of local disease starting from the seat 
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of injury, and the probable arrest of growth in the limb as a later con- 
sequence. ®arabeuf and Mikulicza have fairly established this fact 
(‘ Gaz. Méd. de Paris,’ Jan., 1880). 


Fic. 429A. 





Appearance of limbs before and after Macewen’s operation in a patient set. 33. 
The legs and feet rotated outwards and abducted. 


Tenotomy for Contracted Limb, &c. 

Besides all these recognised affections there are many other conditions Tenotomy in 
in which tenotomy is a valuable operation. Thus, in the contracted contracted 
limbs which are associated with hip, knee, or other joint disease, it is often oe 
necessary to divide the rigid and contracted tendons or muscles that joints. 
forbid the limb being straightened by the application of any ordinary or 
justifiable force ; while mechanical means can then complete the object 
the Surgeon has in view. It is better to divide than to tear a tendon. 

In 1871 I saw a boy, wt. 14, who for years had had repeated attacks Contraction 
of pain and inflammation about his great toe, more particularly after of toes. 
over-walking. He had been under the care of many medical men, who 
had treated him for gout, &c., but who had never compared the sound 
with the affected toe. When I did this the source of the evil was very 
apparent, for the long extensor tendon was clearly contracted, and at 
its insertion into the base of the extreme phalanx there was much 
thickening. I divided the tendon, and recovery at once ensued. 

The biceps muscle of the arm is also at times so contracted as to Of biceps. 
prevent extension. The adductor muscles of the thigh so contracted 
as to cause great apparent shortening of the lower extremity, and as a 
result limping. In both of these cases tenotomy is of great service. 

In fact, any tendon may contract under the influence of discase, and 
require division. es 

Contraction of the Fingers. 

In this curious affection, which generally appears in the little finger, Contracted 
and subsequently involves the ring finger, and in which the palmar “28er. 
fascia chiefly, and the flexor tendons secondarily, produce a permanent 
contraction of first one and then the other finger, so as to draw them 
into the palm, some operation is called for. 

It often attacks both hands, together or consecutively. It is said Course. 
to be found more frequently in gouty or rheumatic subjects than 
in others, but I have failed to verify this statement. It is also 
difficult to trace the origin of the disease to any local injury; in 
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omewhat obscure. It may attack the middle 


finger or any and all of the fingers, but more commonfy it is the 
two outer. From its symmetry it has probably » constitutional, and 
not a local origin. It is often hereditary, but possibly not more so 
formity. 
te oe rite the contracted fingers in a flexible splint, 
and gradually stretching them, much may be done, and in several cases 
I have effected a complete cure by these means. But it is difficult 
for men patients to submit to this inconvenience, aud, as a consequence, 
the Surgeon is only consulted when the disease 1s severe and the finger 
by its contraction has become useless, if not worse than useless. Under 
these circumstances, the free division subcutaneously of all the tense 
tissues mav be called for, as recently ably advocated by Mr. W. Adams 
(Brit, Med. Journ.,’ June 29th, 1878). His operation and treatment 
i llows : 
' ; L an subcutaneous division of all the contracted bands of the 
eate palmar fascia and its digital prolongations by as many punctures as 
might be necessary, cutting from above downwards, with the smallest 


tenotomy knife. 
2. Immediate extension of the contracted fingers. The fingers and 


hand to be bandaged to a splint. 

8. The bandage not to be removed until the fourth day, when the 
punctures will be found to be healed. 

4, Extension splint to be worn night and day for two or three weeks, 
and afterwards at night for three or four weeks, motion being employed 
every day. os : 

Dr Dr. Madeliing, of Bonn (‘ Berliner Klinische Wochenschrift,’ No. 15, 
Madelung’s 1875), believes that this condition of finger, known as Dupuytren’s 
operation. contraction, is due to the absorption of the numerous small deposits of 
fat which in healthy young and middle-aged subjects exist between 
the connective-tissue bands of the palmar fascia and the short fibres 
which connect this fascia with the superjacent integument. This fascia 
consequently, under the influence of pressure, falls into a state of 
chronic inflammation, and becomes contracted. He then describes how 
Busch, of Bonn, treats such cases with great success. In a case, for 
example, of contraction of the little finger, he raises an angular skin 
flap from the palm of the hand, its base being at the root of the finger, 
and then cuts away, bit by bit, the tense fascia beneath as the finger is 
being straightened. Hethen replaces the flap and fixes it with sutures. 
The finger is left free for some days after this operation, but as soon 
as granulations appear a cylinder of wood is placed in the palm for a 
few days, and after thisthe finger is extended and kept so by means of 
a straight splint applied to the back of the hands. This should be re- 
moved daily and the finger moved. At the end of three or four weeks 
the hand is left free. Dr. Madeliing has never seen this operation fail 
(‘ Med. Rev.,’ May 26th, 1875). I have adopted this practice in several 
cases with excellent results, In the same way one or more toes may be 
so affected, and tenotomy may be called for. 
Ricid Rigid Atrophy.—Muscles that atrophy occasionally contract and 
aiophy become rigid, but this rigidity must not be mistaken for the spasmodic 
contraction of a muscle or group of muscles, that is so common in pro- 
gressive disease, more particularly of joint disease, although it often fol- 
lows upon that form ; indeed, it seems generally to be the consequence 


fagt, this affection is s 


Treatment. 
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of some long-continued spasm, atrophy following from ex 
inflammatién of the muscle, or what is called Weenibtisia aa te 
more commonly in the flexor muscles of joints than in any other, and 
as a special affection in some cases of wry-neck, where the sterno-mas. 
toid muscle is at fault. 

TREATMENT.— When the muscles are not too rigid, much may be Treatment 
done by rapid extension under the influence of an anesthetic, or gradu- 
ally by means of splints, manipulation, or india-rubber bands, &c., suited 
to the wants of the individual case. When these means are ineffectual, 
or the parts too rigid to allow of their application, the subcutaneous 
division of the tendon of the muscle or muscles may be performed upon 
the same principle as tenotomy is practised in contracted tendons. 

Wry-neck is an example of this affection due to a contracted sterno- Wry-neck. 
mastoid muscle. It muy be that the sternal or clavicular origin may be 
alone at fault, it being exceptional to find both divisions of the muscle 
affected. Under such circumstances, when the muscle refuses to be Treatment. 
stretched by mechanical appliances, the half involved alone requires 
division, followed by extension when union has taken place. In these 
difficult cases it seems wise, as a rule, not to bring the divided ends of 
the muscle so closely into contact as the Surgeon usually does after 
division of a tendon. 

One of the worst cases of the kind I ever had to treat was in a child, Example. 
st. 7, in which both origins of the muscle required division. I 
brought the head up to the required position on the second day, and 
kept it there, an excellent result ensuing. In another which I 
treated in 1870, in a child, et. 6, with Mr. Duke, of Battle, the 
muscle of the left side was two inches shorter than that of the right 
from contraction of its sternal half; I applied extension on the third 
day, after the division of the contracted 
portion, and brought the head into its Fic. 430. 
right place, keeping up the extension 
by means of a piece of india-rubber 
band an inch wide, which was fastened 
to a skull cap on the opposite side of 
the head and passed backwards across 
the shoulders and beneath the axilla of 
the affected side to fasten to a good 
thoracic belt (Fig. 430). 

These cases of wry-neck due to con- 
traction of muscles, are always asso- 
ciated with some arrest of growth in 
the upper and lower jaws on the af- 
fected side. 

Mr. De Morgan informs us (‘ Med.- 
Chir. Rev.,’ 1866) that in a case that 
failed to yield under such treatment 
he took away a piece of the spinal ac- 
cessory nerve with permanent benefit, 
the sterno-mastoid and trapezius mus- 
cles being of necessity paralysed. This Cap and band for extension in wry- 
operation has been repeated, but with neck. 
only exceptional success. Division of 

The operation of dividing the sterno-mastoid muscle either wholly or muscle. 





Wry-neck 
resulting 
from spinal 
disease. 


Sprains of 
joints. 
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in part at its sternal or clavicular origin, must be subcutaneous, and 
rdquires much care, for important parts lie behind the m@scle which 
may be injured. A punctured wound down to the muscle should be 
made over the part to be divided with a sharp-pointed tenotomy knife ; 
a blunt-pointed knife ought then to be introduced with its edge turned 
towards the muscle close to its bony attachment, and all resisting fibres 
divided by turning the edge backwards, an assistant putting the 
muscles fully on the stretch; the muscle usually gives way with a 
distinct snap. The thumb or finger must then be applied to the part 
and a pad adjusted, sufficient pressure being made to prevent bleeding, 
but no more. As already stated, extension should be made early in the 
case, after the second or third day, and the means adopted in the 
example quoted seems to be the best; it succeeded at any rate, where 
the usual instruments failed. 

When both insertions require division, it should be effected by two 
different punctures. Some Surgeons prefer to divide the muscle from 
behind forward, but there is greater risk of injuring the deep parts by 
this practice than by the one advised. 

I need scarcely add that where wry-neck is due to spinal disease, no 
such treatment as the above is applicable. 


CHAPTER XXX. 


CONTUSIONS, SPRAINS, WOUNDS, INJURIES OF JOINTS, AND 
DISLOCATIONS. 


Sprains may be very slight or very serious indirect injuries. They 
include more or less severe overstretchings if not lacerations of the 
ligaments that bind the bones of an articulation together. Some frac- 
ture or tearing away of the bone at the attachment of the ligaments, 
“sprain fractures.’ In children under ten, sprains of joints are 
liable to be complicated with some epiphysial separation or incom- 


. plete fracture near the epiphysial line; or some crushing or com- 


Contusion of 
joints always 
serious, 


Treatment. 


pression of the spongy bone-tissue. In the more severe instances are 
included lacerations of the muscles, tendons, and soft parts that 
surround the joint. All such accidents require rest and time in their 
treatment in order that repair may be complete; since neglected 
sprains are often the cause of joint or bone disease. 

Contusions of joints as direct injuries, always ought to be regarded 
in a serious aspect, for a large amount of internal mischief may often 
be sustained with very slight external evidence of injury, and, under 
certain conditions of health, a slight blow upon a bone is often enough 
to set up severe local action or to excite chronic changes which may 
involve the integrity of the joint. During the period of the growth of 
bone in children these observations have great force. The nature of 
the accident and the amount of force concentrated on the joint is the 
best index to the case, and, under all circumstances, the prognosis 
should be guarded and the treatment cautious. 

TREATMENT.—“ In sprains of joints, rest is the first principle,”’ said 
John Hunter, in 1787 (MS. Lectures), and at the present day the 
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same wordg are as pregnant with truth as when then spoken; indeed, 

in simple cases of sprain, by such treatment alone will convalescence Rest. 
be established. When swelling and effusion into the joint ensue in 

the course of the second or third day after the accident, the evidence 

of internal injury is more marked, for such effusion means inflamma- 
tion or synovitis, which is to be treated by absolute rest, insured by 

the application of a splint, the local use of cold or warmth, according 

to the comfort afforded by either, and occasionally by leeches. 

If swelling of the articulation follows immediately upon the injury, Where much 

effusion of blood into the joint is indicated with or without fracture, Sn ee 
but always with severe local mischief. Such cases should be treated &, ° ’ 
by the employment of a splint to ensure immobility of the articula- 
tion, elevation of the injured joint with the patient reclining, and the 
local application of a bag of pounded ice, or Leiter’s metallic coil (Fig. 
84); these means being maintained until the haemorrhage has ceased, 
all risks of inflammation of the joint gone, and repair appears to be 
going on satisfactorily. As soon as the primary effects of the sprain 
and all signs of inflammation have passed, the application of pressure 
to the joint by means of a bandage or strapping with passive move- 
ment is very striking. When the joint is rendered very tense from 
effused blood it may be aspirated. 

When the muscles over the shoulder joint are severely bruised by a Where 
fall, much local pain may be produced, as well as want of power in the latiey 
arm, exciting a fear of either bone or joint mischief; but a careful 
examination will show, if no roughness in the examination be used, 
that the joint can be passively moved without exciting pain, although 
if the patient attempts to set the muscles in action, pain is produced. 

This point is one of clinical importance, indicating that the mischief 
is in the muscle and not in the articulation, the pain being excited by 
muscular action and not by joint movement. 

In delicate children, all falls upon the hip followed by pain should Contusion of 
be treated by rest and extreme care; fora large number of cases of ee 
hip disease originate from some such trifling cause, and there is good : 
reason to believe that the majority of hip-joint affections might be 
prevented by proper attention after slight injury. 

When the immediate effects of the sprain have passed away, the after. 
local use of a stimulating liniment and moderate friction of the part treatment of 
expedites the cure, and, at the same time, gives comfort to the patient, contusions. 
A local warm bath at intervals likewise relieves the stiffness of the 
joint. Whenever movement excites more than a momentary pain, rest 
should be observed; and if the pain continue, some chronic inflam- 
matory change ought to be suspected and treated. When weakness 
of the joint alone remains, a good bandage or ‘strapping around the 
part to give support is of great benefit. Where much laceration of liga- 
ment has taken place, it is at times necessary for the joint to have some artifcial 
permanent artificial support, either in the form of a splint, felt, leather supports. 
casing, or bandage, for no parts are repaired with less permanent power 
than ligaments. 

In the wrist, when much swelling exists, a sprain may be mistaken Avoid | 
for a fracture or a fracture for a sprain, as fractures about the end of ae ur 
the radius are generally impacted, and not consequently attended by 
crepitus. Much care is necessary in the diagnosis of such cases. Many 
sprains of the ankle are also really cases of fracture of the fibula above 
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the malleolus. The popular notion that a severe sprain is worse than a 
fracture is in the main true, and, when the sprain is neglecta, the case 
is always more tedious than that of a broken bone. 


Wounds of Joints. 


a vomucs of These are always serious accidents, yet as a whole, if treated with 
e Joints. discretion and at an early period of their existence, they are fairly 
successful in their issue. Lacerated, incised, and punctured wounds 
are met with, and the symptoms that follow any one of these accidents 
are by no means commensurate with the extent of the local injury, for 
a slight or punctured wound is often followed by severe and destruc- 
tive local changes, when an extensive one heals without giving rise to 

any mischief. 
Symptoms of A joint is known to be wounded when its contents escape, the oily, 
awounded glutinous nature of synovia rendering its flow very manifest. In fat 
joint. subjects, however, wounds over joints give exit to an oily fluid, simu- 
lating “joint oil;” but such fluid is not sticky when rubbed between 
the fingers as is synovia. Joints are sometimes wounded without any 
evident escape of their contents, such doubtful cases are clinically to 
be treated as cases of wound. In every case of wounded joint however 
Prognosis, trivial, and in all doubtful cases of wounded joints, the prognosis must 


guarded. = he very guarded and the treatment cautious. 

Treatment, TREATMENT.—A clean incised wound should be well cleansed with 
Sutures. carbolic or iodine water, and its edges accurately adapted with sutures ; 
Splint, a contused or lacerated one should likewise be well washed and the joint 


syringed, and if the edgesof the wound are brought partially together, 
sufficient opening should be left for drainage. The wound in both cases 
should be dressed with some absorbent antiseptic dressing such as iodo- 
form or carbolic gauze. Probing must be avoided and the joint should be 
kept in absolute repose by the application of a splint. Cold should then be 
applied, nothing checking pain or subduing inflammation and effusion 
Valueof better. The cold, however, to beof value must be persistently maintained, 
fo: as any intermission of its use is almost sure to be followed by increase of 
pain and effusion. To scal hermetically a small wound with a piece of 
Sealinga — dint soaked in the compound tincture of benzoin, and at the same time 
coer apply cold is excellent practice. Should an interval have passed 
between the receipt of the accident and the application of the cold, 
and much joint inflammation exist with constitutional symptoms, the 
When application of leeches to the joint, and subsequently of cold, is bene- 
inflammation ficial. In exceptional examples, where cold is not tolerated, warm 
supervenues. fomentations must be substituted. Opium is always of use, the patient 
being kept fairly under its influence by one grain two or three times a 
day. Mercury is uséless. In very sthenic cases, antimony may be 
given, and colchicum where gout is suspected. 
When When all acute symptoms have subsided and chronic effusion remains, 
inflammation the application of a blister or blisters expedites the absorption of the 
peste, effused fluid, and the benefit of pressure by the adjustment of well- 
applied strapping is very great. In feeble patients, tonics are required. 
When Should suppuration appear, active treatment is called for, such as a 
suppuration free incision into the joint, or other means which will be considered 
of joint. under the head of suppurating joints. 
Extensive wounds of large joints complicated with other injuries 
had better be treated by amputation or excision. 
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A joint is said to be dislocated when the articular surface of one oy 
bone is displaced from another. When the bone is wholly displaced dislocations. 
the dislocation is called “ complete,” but when otherwise, “partial” or 
incomplete. 

When a wound communicating with the joint complicates the case 
it is known as a “compound,” and when not so associated asa “ simple” 
dislocation. : 

Congenital dislocations are cases of malformation, and the displace- Congenital. 
ments of bones produced from disease are accidental complications of Pathological 
@ more serious affection. In the present chapter neither of these two ‘isplacement 
conditions will receive attention. 

Flower’s and Morris’s Middlesex Hospital Statistics (‘ Holmes’ 

System,’ vol. i, ed. 8rd) tell us that, out of 756 cases of dislocation of 
the upper extremity, treated in twenty-six years, 20 were of the clavicle, 
16 of the scapula, 375 of the humerus, 112 of the elbow, 187 of 
the thumb, and 78 of the phalanges. At Guy’s during the ten years 
ending with 1883, out of 46 dislocations of the lower extremity 25 were 
of the hip, 7 of the patella, 10 of the bones of the foot, and 4 partial 
of the knee. 

Dislocations are mostly caused by external violence, but they occa- Causes, 
sionally occur from muscular action, as in dislocation of the lower jaw. 
I have known, however, the head of the humerus to be displaced by 
the exertion used in the violent throwing of a stone, and by the spasm 
of muscles in an epileptic fit. I have likewise seen the hip-joint dis- 
located by mere muscular action. Schoolboys are also familiar with 
the dislocation of the thumb at the carpal joint, which some young 
persons who possess relaxed ligaments are capable of producing at will. 

Laceration of the ligaments more or less complete, as well as of the Effects. 
capsular ligament, is a usual accompaniment of all dislocations with Primary. 
more or less injury to the muscles and soft parts that surround the in- 
jured articulation. In exceptional cases the capsule, instead of being 
torn, may be simply stripped off the bone. At times the nerves are 
pressed upon or lacerated, and the main artery pressed upon, stretched, 
or divided. In shoulder dislocations the circumflex nerve is frequently 
torn, and the popliteal artery injured in knee dislocations. In all 
joints, more particularly in the ankle, dislocation may be complicated 
with fracture. 

After a dislocation has been reduced, most of these injuries are Secondary 
steadily repaired, although some weakness of the joint often remains, fects. 
and some impairment of mobility. When neryes have been injured 
more or less complete local paralysis or want of power follows in the 
muscles supplied by the injured nerves. 

When a dislocation has been overlooked or neglected, secondary and, 
in @ measure, reparative changes take place, and a new joint is formed. New joint. 
To effect this, new products are poured out around the bone in its 
new position, which organize and ossify (Fig. 431). The cavity thus 
formed becomes lined with a dense layer of fibrous tissue, putting on 
the external aspect, and serving instead of cartilage. The head of 
the bone becomes at the same time altered in shape, and surrounded by 
the condensed cellular tissue of the part, which answers for a new cap- pathological 
sule. A large amount of mobility is often secured, particularly in the condition. 
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ball-and-socket joints. When, however, the original articplar cavity 
becomes gradually filled in with fibrous tissue, the muscles, dons, and 
soft parts that have been torn or misplaced make fresh attachments, 
and.ossific matter is deposited in the tendons. 


How these secondary changes take to form is not yet decided. 
oe a In some patients they doubtless 


Fie. 431. occur rapidly, and in others 
io slowly, as Brodhurat and Four- 
nier both (‘St. George’s Hosp. 
Rep.,’ 1868) record a case in 
which the cartilage of the ace- 
tabulum was found healthy, 
and the cups unfilled, three 
years and ten years respectively 
after a dislocation. Cadge also 
records a singularly instructive 
example (‘ Med.-Chir. Trans.,’ 
vol. xxxviii) of an unreduced 
MR: A dislocation of the head of the 
N. y femur upwards between the 
EY two anterior spinous processes 
False joint after dislocation of the head of the Of the ilium of sixteen years’ 
femur. From Sir A. Cooper. standing, in which “the new 
bone was deposited in such 
abundance that it formed a new and complete acetabulum, so com- 
plete as, indeed, to hold the thigh bone suspended after all the soft 
parts were removed, and make it requisite to saw off a large piece 
of the new bone, in order to set the femur at liberty. The new cavity, 
thin at its walls and smooth on its outside was lined by a dense 
pearly white tissue which resembled fibro-cartilage. The head of the 
femur was still covered with cartilage. The old acetabulum had disap- 
peared, partly by the absorption of its cotyloid margin, by a deposit of 
: new bone, and partly also by a mass of dense fibrous tissue.” 

i Diagnosis and Symptoms.—Typical examples of dislocation when 
symptoms of Seen at an early period of their existence are not difficult of diagnosis ; 
dislocations. although partial and even complete dislocations, some days after the 
accident, when swelling of the parts has taken place, are often obscure. 
The frequency with which such cases are overlooked, even by good 

men, forbids our saying they can always be made out. 


Cadge’s case. 





= 


orpare 4 In every case of suspected dislocation the Surgeon should compare 
ay a aad the sound with the injured side, and in difficult cuses, in young or sen- 
side. sitive subjects, we should make the examination with the patient anes- 


Deformity. thetised. In doing this he will at once detect the most obvious result 
of any dislocation—deformity—and be able to make out the direction 
the displaced bone has taken; he, moreover, will see whether the limb 
is longer or shorter, or more abducted or adducted than its fellow. The 
power. patient will have lost all power of voluntary movement; the Surgeon, 

; by manipulation, will discover that where mobility formerly existed 
Impaired such will be seriously impaired, and that the attempt to obtain it causes 
"severe pain. There will be an absence of crepitus, unlesss some days 
have passed since the accident, when the crepitus of effusion into the 
joint or into the burse about the joint or tendons will often be felt. 
Deformity, loss of the power of voluntary motion, and impaired mo- 
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bility, coming on after an accident, are the three most marked sym- 
ptoms of ditlocation. Indeed, these saa pr by themselves, with the 
absence of crepitus, are usually enough to enable the Surgeon to 
rip red a dislocation froma fracture. They are not enough, however, 
to distinguish it from the separation of an epiphysis ; an accident prone 
to affect subjects under the age of twenty-one. 

TRBATMENT.—lIn all cases, the reduction of the dislocation or dis- Treatment of 
placement should be effected as soon as possible, delay being only dislocation. 
 hacerpeege when the appliances required for the purpose are not at Immediate 

nd or the diagnosis is uncertain. Most dislocations, not excluding by extension 
those of the hip, may be readily reduced directly after their occurrence Saat ue: 
by extension or manipulation without the aid of an anesthetic; but, 
when any time has been allowed to pass and the immediate con- 
stitutional effects of the accident have subsided, it is a fair question 
whether it is advisable to attempt reduction before ansesthetising the 
patient; for, under the most favourable circumstances, without this 
aid, much force will to a certainty be called for, whilst with it the 
gentlest manipulation is often enough. Indeed, I believe it to be wiser When 
for the Surgeon to delay any attempt to reduce a dislocation till an delayed, 
anesthetic can be obtained than to make it without, for the slight chlorotorm 
harm that ensues from the delay is more than compensated by the '° >¢ used. 
great good secured by its use. In no department of surgery is the 
benefit of anesthetics better demonstrated than in this, for where force 
formerly reigned, gentleness now suffices, and where difficulty and pain 
were common accompaniments, facility of reduction and painlessness 
are now the rule. ‘heir use has superseded the old treatment by Value of 
venesection, tartar emetic, the string of students, and the pulleys. anesthetics. 
Under their influence, all muscular spasm ceases to be a force which 
has to be overcome, and the Surgeon has simply to replace the bone 
through the rent in its capsule, by such gentle manipulative acts as 
the special requirements of each case appear to indicate. The facility, 
however, with which a dislocation is reduced by manipulation, turns 
much upon a Surgeon’s knowledge of the way the dislocation was pro- 
duced; for, in a general sense, the best way to reduce a dislocation is 
to make the head of the bone retrace the course it followed after it 
had first burst through its capsule; the untorn parts in the capsule 
being doubtless the main obstacle to reduction; muscular spasm is 
eliminated by the use of an anesthetic. 

In neglected cases of dislocation where false joints and adhesions In neglected 
exist, force is called for to break them dpwn and pulleys may be °#8¢8. 
wanted, but they must always be employed with the greatest caution, 
and under a healthy fear, for not only may the axillary artery be torn 
and ligaments lacerated, but worse injuries may énsue ; thus, in Paris, 
in 1864, the forearm of a woman, et. 64, was torn off at the elbow- 
joint in the attempt to reduce a dislocation in the humerus, and in 
London, more recently, the same dreadful accident has taken place. 

Agnew in his “Surgery” gives 24 cases of injury of the axillary artery 
brought about in attempts at reduction of old dislocations of the 
humerus, and of these 15 were fatal. 

After the reduction of a dislocation, the limb should be kept at After- 
rest, and fixed by bandages on a splint; Sedillot’s rule of “simply ‘reatment. 
placing the joint in a position the opposite of that in which it was 
when the dislocation occurred” is sound. When any signs of in- 
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flammation show themeelves, cold, hire shape of ice in a bag, should 
be employed ; leeches are seldom called for. 

7 A four weeks are at least required for repair to take place 
before any useful free movement of the joint can be allowed, although 
when no inflammatory symptoms appear, passive movement may be 
permitted at the end of two weeks; in dislocation of the hip, no 
walking or standing should be permitted for a month. 

When reduction cannot be accomplished after a reasonable attempt, 
@ second one may be made at a subsequent period after the effects of 
the first have passed, that is, if any sound hope exists of success 
being secured; some modification of the means employed probably 
suggesting themselves to the Surgeon, upon reflecting as to the pecu- 
liarity of the case and the cause of his failure. 

When the patient is an adult the difficulties and prospects of the 
case should be laid before him and his opinion taken; not, however as 
to the desirability or the reverse of the attempt, for such an opinion 
belongs to the Surgeon and his colleagues only, but as to the risks 
that must be run, for in many cases failure of reduction, more 
particularly of forcible reduction, is followed by some destruction of 
the new joint that nature has partially formed, by some inflammatory 
change that may end in the destruction of the joint, or in rendering its 
usefulness still less promising. 

With respect to the propriety of attempting the rednction of an old 
dislocation, no definite rules can be Jaid down, and since anmstheticsa 
have been introduced, those originally given by Sir A. Cooper and 
generally followed, require modification. Sir A. Cooper gave three 
months as a limit to the attempt in the shoulder, and eight weeks in 
the hip; yet Sedillot reduced a dislocation of the shoulder more than a 
year after its reccipt ; Brodhurst on the 175th day ; Smith (U.S.) at the 
seventh and tenth month; whilst Breschet reduced a dislocated hip on 
the seventy-eighth day, Travers and my colleague Mr. Durham at the 
fifth month; Blackman (of Cirencester) at the sixth month. Yet such 
cases must be rare. Ball-and-socket joints are also more readily 
replaced than others. The best guides the Surgeon possesses for his 
decision are found in the amount or absence of repair that is present in 
the dislocated joint. When the movement is good, there is small 
reason for making the attempt; for, writes Fergusson, “after three 
months the use of the limb is not, when reduced, greater than that 
which it would have acguired in its dislocated state.” 

When the movements are very limited, a cautious attempt to reduce 
the dislocation is hardly likely to be followed by a bad result, at what- 
ever period it is madg; but, as previously stated, the patient and 
Surgeon should take counsel together on the point and share re- 
sponsibility. 

To facilitate the reduction of an old dislocation, it is needless to say, 
some anesthetic should be employed, and as a primary step all adhesions 
should be broken down by free rotation or forcible movements of the 
joint. When this has been effected, the head of the bone ought to be 
replaced by manipulation, or by slight extension, forcible extension 
being inadmissible. When tendons are very rigid and forbid move- 
ment, they should be divided subcutaneously, but this should be done 


Oncompound some days before reduction is fully attempted. 


dislocations. 


Compound dislocation is one of the most serious accidents that can 
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befall a limb, and in the larger joints is generally complicated with 
fracture of torn arteries. In the knee-joint the popliteal artery is 
generally lacerated, and, under such circumstances, amputation is the 
only resource. In the ankle-joint where the accident is most commonly 
seen, the case should be treated as one of fracture and wounded joint 
by immovable splints after its reduction, and the persistent application 
of cold. In exceptional cases only, when the soft parts are much 
injured, and in very feeble subjects, ought amputation to be thought 
of; excision of the articular surface being always a point for consid- 
eration. In the elbow where movement is of essential importance, 
excision had better be performed when the wound is large, although 
recovery with movement of the joint may take place without it in 
young adults. Under all circumstances, the dislocation ought to be 
reduced, the question of excision or amputation turning upon the 
amount of mischief the soft parts or bones have sustained. 

Compound dislocations and compound fractures into joints are clini- 
cally of very similar import. 

When dislocation and fracture co-exist, difficulties are often met 
with, but the reduction of the dislocation is often possible by manipu- 
lation aided by anmsthetics, where, without, it is impossible; and I have 
reduced with its aid inone case the head of a fractured humerus from On 
the subglenoid position ; and in another a forearm displaced backward (dislocation 
with fractured arm-bone, and afterwards in each case adjusted the sien 
fracture with facility; I have likewise seen the head of the femur Fracture and 
displaced upon the pubes pressed back into its socket, notwithstanding dislocation. 
that a fracture of the shaft existed. I believe that in the majority of 
these cases the dislocation may be successfully treated before the frac- 
ture, the fractured bone being at the same time moderately extended. 
It may be prudent in some to apply splints before attempting the 
reduction of the dislocation, but such a step is not always necessary 
or indeed advisable, for with the limb encased in splints the Surgeon 
has less influence upon the dislocated bone. When the dislocation 
cannot be reduced, the fracture must be dealt with in the ordinary 
manner. Inacase I recently had under care, of a woman et. 66, in 
which the head of the femur was dislocated into the sciatic notch and 
an impacted fracture of the neck of the thigh-bone co-existed, a good 
limb was secured. 

Separation of Epiphyses. 

In all young patients and in others under twenty where a dislocation 
or fracture near a joint is said to be present the Surgeon should suspect 
the injury to be one of partial or complete separation, with or without 
fracture of an epiphysis, and particularly when any of the joints of 
the upper extremity are involved ; for whilst dislocation of the shoulder- 
joint in children are very rare, incomplete separation of the shaft of 
the humerus from its upper epiphysis is not seldom met with (Fig. 483), 
and by far the majority of cases of supposed dislocation at the elbow- 
joint in young subjects are examples of displacement of the lower 
epiphysis of the humerus together with the forearm bones. The same 
remarks are likewise applicable to the wrist-joint, dislocation of such 
in young people being almost if not quite unknown, whilst separation 
of the lower epiphysis is probably comparatively common. A pretty 
example of this kind is to be seen in Fig. 488. 

In the lower extremity these cases are possibly rare. I have, 
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however, seen several examples of displacement of the lower epiphysis 
of the femur with the tibia and fibula, and give an example of this 
accident in Figs. 4644 and 519 and I believe that what are regarded 
as severe sprains of the ankle in children are often due to some dis- 
placement of one or other of the malleolar epiphyses, since I have seen 
many examples of arrest of growth in limbs that had been supposed to 
have been previously the seat of sprains, 

I have, moreover, certainly seen two cases of displacement of the 
foot. outwards with the lower epiphysis of the tibia, one of which was 
compound, with the euds of the diaphysis presenting through the 
wound. It occurred in March 21, 1884, in a boy mt. 15, from the foot 
being caught between the spokes of a revolving wheel. The parts were 
readily restored to their normalposition and a good recovery ensued. The 
epiphysial cartilage in this case seemed to be attached to the diaphysis. 
How far arrest of growth in the bone will ensue time must prove. 

Again, there is good reason to believe that some examples of acute 
suppuration of joints following injury have been brought about by this 
cause, and that a partial or complete separation of an epiphysis in the 
hip, shoulder, elbow, wrist, or ankle-joint, associated with a tearing 
away of the periosteum from the diaphysis with which the epiphysis is 
associated, is occasionally followed by acute periosteal inflammation of 
the injured parts, complicated with suppuration of the contiguous 
joint and not rurely with acute articular necrosis. 


DISLOCATIONS OF THE UPPER EXTREMITY. 


Dislocations of the spine and lower jaw have been considered in 
former chapters (pages 320 and 631, Vol. I). Those of the upper extre- 
mity will now occupy our attention. 


Dislocations of the Clavicle. 


Dislocations of this bone at its sternal end are rare accidents, though 
according to Flower they form about 3 per cent. of all dislocations of 
the upper extremity. They are produced by violence applied to the 
shoulder, when the scapula is fixed, the clavicle being forcibly thrown 
towards the mesial line. Dislocation downwards is an impossibility, 
the cartilage of the first rib preventing; but it may take place for- 

wards, upwards, or backwards, and 

Fra. 432 may be partial or complete. 

i atelien, fl Dislocation forwards is usually 
caused by some violent pressure of 
the shoulder backwards, although 
Melier (‘Archives Gén. de Méd.,’ 
tom. xix) records a case in a child 
where it was produced by simply 
pulling the arm. The head of 
the bone in this accident forms a 
marked feature, and cannot be 


. er. \ mistaken for anything else (Fig. 

Dislocation of sternal end of clavicle for- 432). When the dislocation 18 
wards. Drawing 27%, Guy’s Mus. partial, some unusual prominence 

of the end of the bone on com- 

paring it with its fellow will suggest its nature, the bone being only 
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covered wifi skin and readily pressed back. When complete, the nature 
of the accident will be still better marked; and the end of the bone 
will be usually found pointing downwards. Inflammatory thickening 
of the joint should not be mistaken for partial displacement. 

TREATMENT.—There is usually little or no difficulty in reducing thig Treatment. 
form of dislocation, by forcibly drawing back the shoulder and apply- 
ing pressure to the displaced bone; though there is great difficulty in 
keeping the bone in its normal position; indeed, as a rule, it is quite 
impossible to do this satisfactorily. In one case I succeeded, by keeping 
the patient on his back in bed for three weeks with his arm bound to 
his side. A pad in the axilla, with a figure-of-8 bandage to keep the 
shoulder outwards, the elbow being bound to the side, will do much 
towards the desired end; and a pad of lint applied outside the dis- 
placed end of the clavicle, and firmly fixed in position by strapping 
carried over the shoulder and scapula, has a very beneficial tendency. 
Nélaton advises the use of a common hernia truss. The Surgeon, 
however, must expect a certain amount of failure in the treatment 
of these cases, though he may safely assure his patient that the useful- 
ness of the arm will be but little, if at all, impaired. I have had one 
case of this dislocation combined with fracture of the sternal end of 
the bone, in which the dislocation was reduced by manipulation and 
the arm bandaged with a good result. 

Dislocation upwards is very rare. Malgaigne has recorded four Dislocation 
such cases, Hamilton another, described by Dr. Rochester, of Buffalo, upwards. 
and Dr. R. W. Smith a sixth (‘Dublin Journal of Medical Science,’ 
1872). In 1865, such a case came under my care. It was in a young 
woman, a milliner, et. 20, who two years before was violently crushed 
in a crowd, the violence causing pain which was referred to the upper 
part of her chest. She was treated at home and got well, although with 
a deformity, for which she consulted me. On examining her chest the 
sternal ends of both clavicles were felt above the upper border of the Characters. 
sternum, behind the sternal tendons of the sterno-mastoid muscles, and, 
with the slightest pressure upon the shoulders, the two ends could be 
made to meet. By drawing the shoulders backwards, the bones could 
be separated and pressed back into what appeared to be their normal 
position, but no appliance could keep them there. The patient had 
good movement in her arms, and followed her occupation. I have 
the notes also of a second case that came under my care in 1863, in 
which one bone was displaced ; it occurred in a man, et. 35, and was 
produced by a fall on the shoulder. 

In the Guy’s Museum (1292) there is a specimen of dislocation of 
the clavicle at its sternal end upwards and dogwards. It was taken 
from a man, st. 40, who fell from a height and died nine days later 
from pneumonia. 

TREATMENT.~-In the treatment of this as of the last form of disloca- Treatment. 
tion, there is no difficulty in reducing it by drawing outwards the 
shoulders and applying pressure upon the bone, but there is much in 
keeping the bone in position. The best means, however, are the appli- 
cation of a pad over the bone, the firm pressure of the scapula against 
the ribs by means of broad bands of strapping, and the supine position. 
Under all circumstances, the Surgeon may comfort the patient by the 
assurance, that good and useful movement of the arm will be secured. 
Overhand movements, however, will always be difficult. 
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Dislocation Dislocation backwards stands next in point of raritygto that of 
backwards. dislocation upwards, and is usually caused by violence, forcing the 
shoulder forwards, or by direct force. I have seen but one such case, 
‘ in 8 man, st. 52, who was crushed by falling bricks, and in it the dis- 
Examples. location was self-reduced on the second day, when the man was in bed. 
The displaced clavicle presses at times upon the trachea and esophagus, 
so as to interfere with respiration and deglutition. In 1846, a sailor, 
st. 17, was admitted into Guy’s with such an injury, the dislocation 
having been caused by a blow on the shoulder. It was easily reduced 
by drawing the shoulders back, and maintained in sitd without diffi- 
culty. Cases of this kind have been recorded by Mr. Brown, of Cal- 
lington (‘ Med. Gaz., 1845), and M. Pellieux, 1834 (‘Revue Médicale’). 
In one singular case recorded by Sir A. Cooper, the dislocation was 
produced by curvature of the spine, and Mr. Davie, of Bungay, excised 
the sternal end of the displaced bone to prevent death from suffoca- 
tion. Mr. C. De Morgan has recorded a case in ‘ Holmes’s System,’ in 
which, in a girl, et. 10, the bone was thus displaced and successfully 
treated by means of a splint across the shoulder, with a pad between 
it and the spine, the shoulders being drawn to the splint by a bandage 
and the child kept in bed. The splint was removed at the end of a 
fortnight, and the articulation in four wecks became as firm as that on 
the other side; the arm, moreover, could be moved without causing 
any pain. 
Separation of A separation of the sternal epiphysis of the clavicle may take place 
epiphysis, and be mistaken for dislocation. This can, however, only occur in 
young life. Mr.C. Heath brought forward an example of this kind 
in November, 1882, before the Clinical Society. 1t occurred in a boy, 
et. 14, who was bowling a cricket-ball when he felt something give 
way at his collar bone. When seen tlic inner end of the clavicle was 
unduly prominent and presented a sharp edge bencath the skin, 
between which and the suprasternal notch a thin lamella of bone 
could be felt, quite unlike the smooth end of the bone covered with 
cartilage. The bone fell into place on laying the patient down, and 
was kept in situ# by means of a plaster-of-Paris bandage. 


Dislocation of the Scapula 


Dislocation was formerly called dislocation of the acromial end of the clavicle ; but 

pepelive of as the clavicle is a fixed point, it seems only consistent with common 

acromial end. 8¢8¢, although not with custom, to follow Skey, Maclise, and Flower, 

of clavicle, and call what have hitherto been described as dislocations of the acro- 
mial end of the clavicle, dislocations of the scapula. 

In the more usual fora of this accident, the acromion process of the 

scapula is forced beneath the clavicle. In rare cases, it may be re- 

Causes, ceived above it. Both are commonly caused by direct violence to the 
shoulder. 

Symptoms. The symptoms are well marked in both forms; the falling of the 
shoulder and projection upwards of the acromial end of the clavig 
in one (Fig. 433), and the projection upwards of the acromion pr 
of the scapula in the other, prevent any mistake being made. 4 

TREATMENT.—In the dislocation of the scapula downwards, 
aim of the Surgeon is to raise the scapula with the arm and dep 
the clavicle, which is best done by drawing the elbow well backwa 
and applying a pad over the clavicle; the pad and elbow being fixe 
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position by Queans of a belt or plaster-of-Paris bandage passed over the 
clavicle and round the elbow. The belt presses the clavicle downwards, 
and raises the shoulder and arm upwards. 

The parts fall into position at times when the patient assumes the 
horizontal posture, and when this is 
the case, and the position can be Fie. 433. 
maintained for two or three weeks, = 
it is well to adopt it. At others a 
pad fixed over the clavicle by means 
of strapping, or a bandage passed 
between the axilla, will suffice; but 
the Surgeon recognising the special 
wants of the case, must adapt his 
means to meet them in the best 
possible way. Good movements of 
the arm are, as a rule, acquired in 
time after either of these accidents. 


Dislocations of the Humerus 


form at least half of all dislocations, 
and a sufficient explanation of this 
fact is to be found = the globular Dislocation of the scapula downwards, 
form of the head of the humerus, Mr. Poland’s case. 
the shallowness of the glenoid cavity, 
the free movement of the articulation, and its liability to direct and 
indirect injury. 

In 40 out of 60 consecutive cases, or in two thirds of them, I found 
a direct blow upon the shoulder was the cause of the accident, while in 
the exceptional cases, a fall upon the extended arm or elbow, or a for- 
cible dragging backwards of the arm, was the assigned cause. The 
accident is rare in childhood, althongh I have seen an instance of it at 
the age of 138; while Flower and Hulke have recorded a case in an 
infant 14 days old. ‘Two thirds of the cases are found in men 
between 50 and 70 years of age, it being comparatively rare in women 
and in young adult life. I have, however, treated one in a man 


aged 75. 





Analysis of 60 consecutive cases. 


Out of 60 cases, 31 were described as subglenotd, or downwards; 25 
subcoracoid, or forwards; and 4 subspimous, or backwards. 49 were 
in males, and 11 in females. I am disposed to think that many of the 
cases called subglenoid were subcoracoid. 


4 were in subjects under 20 years of age. 


17 6 4 between 21 - and 50. 
38 3 3? 33 51 33 3) 70. 
1 aged 75. 


Dislocation of 
, the humerus. 


Statistics. 


The head of the humerus may be dislocated—1. Downwards—sub- The three 


oid. 2. Forwards—subcoracoid. 3. Backwards—subspinous. 
When the coracoid process has been broken off, the head of the 
imerus may be displaced over the root of the former; two or three 
~ cases being on record. The supracoracoid and subclavicular 
ations are very rare. 
Subcoracoid.—This is without doubt the most common form of dislo- 


varieties. 


Subcoracoid 
dislocation. 


Symptoms 
it the 
ubcoracoid 

variety. 
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cation. Flower has shown (‘ Path. Soc.,’ vol. xii), that 81 ut of the 41 
> pa of dislocation of the shoulder-joint found in Tae London 

useams belong to this class. In it the hoad of the humerus rests on the 
anterior lip of the glenoid cavity beneath the coracoid process, or even 
more forwards, the completeness of this dislocation turning upon the 


Fio. 484. 





Sub-cormcia 





From Mr. Flower’s models, Middlesex Hosp. Mus. 


amount of laceraticn of the attachment of the posterior scapular muscles. 
When they are completely torn through at their insertion into the 
great tuberosity of the humerus, or the tuberosity is torn off, the head 
of the bone will be more forward than when they are only stretched 

or partially divided. Many of the 
Fra. 485. cases described by Sir A. Cooper 
eee as dislocation downwards, or as 
partial dislocation, were doubtless 
of this kind ; and many others re- 
corded as examples of subcla- 
vicular are nothing more than 
specimens of this variety (Fig. 
434). 

Symptoms.—The symptoms of 
this form of dislocation, in their 
general character, are the same 
as in most others, such as ina- 
bility to move the arm, immobility 
and pain often passing down 
some nerve-trunk, and aggra- 
vated by movement. On look- 
ing at the part, and comparing 
the injured with the sound side 
Subcoracoid dislocation of head of humerus. before swelling , has appeared, 

Drawme 274, some striking points will be ob- 
served, such as flattening of the 
deltoid, prominence of the acromion, and a depression beneath 


bE See St 
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it. Extra gprominence will also be seen below the coracoid pro- 
cess, from the head of the bone pushing forward the pectoral muscle 
(Fig. 485); from behind, too, there will be some flattening of the 
shoulder. There will be little or no lengthening of the limb, but 
the elbow will be found projecting more or less from the side; 
the movements of the forearm will be perfect. On manipulating 
the shoulder, the head of the bone will be felt beneath the pectoral 
muscle in front of the scapula, and from the elbow it will be made 
to move. 


Dislocation downwards or subglenoid—although usually given as Subglenoid 
the most common—is probably second in frequency to the subcoracoid dislocation. 


just described. Flower asserts that not one in ten of all dislocations 
of the humerus can properly be called subglenoid. In it the head of 
the bone rests below the glenoid fossa (Fig. 434), the rent in the cap- 
sule being at its inferior instead of its anterior border, and the soft 
parts mechanically interfering with the natural tendency of the del- 
toid, coraco-brachialis, and biceps, to draw the head of the humerus 
upwards towards the coracoid process. 

Symptoms.—The most constant are, immobility of the arm, as well as 
inability to move it without pain, 
with a greater separation of the 
elbow from the side, a more marked 
flattening of the shoulder, greater 
depression beneath and extra pro- 
minence of the acromion than 
are met with in the subcoracoid 
variety. The most typical, how- 
ever, are a depression of the 
anterior fold of the axilla from 
a drawing down of its attach- 
ment; a falling of the breast, as 
indicated by a lower position of 
the nipple; the marked presence 
of the head of the bone in the 
axilla; the separation of the 
coracoid process and the head of 
the malpluced bone by a space 
of one to two inches (Fig. 436) ; 
and a clear elongation of the arm 


Fic. 436. 





Subglenoid dislocation of sixteen weeks’ 


for one and a half inches. 
Hulkedescribes (‘ Holmes’s Sys- 
tem,’ vol. i, ed. 3rd, p. 978) two 


standing, taken from a man eet. 66, show- 
ing depression of the anterior fold of the 
axilla, falling of the breast, and elonga- 


tion of arm, 
rare examples of a variety of sub- ° 
glenoid dislocation, which he saw in the practice of the late Sir W. 
Fergusson. In both the arm was strongly abducted and raised, the 
elevation being so great as to make one patient seek support of the arm 
by grasping the end of a stick raised above his vertex; whilst the 
other rested his hand on the top of his head. In neither could reduc- 
tion be effected. 

Dislocation Backwards or Subspinous. 

This is next in rarity to the last, and in it the head of the bone 
rests beneath the spine of the scapula or base of the acromion 
(Fig. 437); the latter position being a less complete luxation than the 


Symptoms. 


Subspinous 
dislocation. 
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former, and more common. It corresponds to Malgaignds “subacro- 
mial” variety, this completeness of the dislocation depending upon the 
amount of laceration of the muscles attached to the bone, and more 


particularly of the subscapularis. 
Fic. 488. 





MUO~ SPLRUUS 


Sub-clavicular te, 


Symptoms. 


From Flower’s models, Middlesex Hospital. Subspinous dislocation of head of 
humerus. Taken from life, 


The symptoms of this accident are very marked. Looking at the 
shoulder in front, there will be the flattening of the deltoid and pro- 
minence of the acromium as usual, but there will be a marked flat- 
tening if not depression of the soft parts below the coracoid and 
acromion processes. The elbow, instead of being fixed away from the 
side, will be drawn to it and forwards, the forearm generally pointing 
outwards. The back view, however, is the most typical, the head of 
the bone covered with muscles and soft parts forming a prominent 
feature in the case (Fig. 438). I had a patient under observa- 
tion about thirty years of age, who could at will dislocate her 
shoulder in this direction by muscular action. In this dislocation 
the limb is said to be slightly longer than normal, but I have not 
found it so. 

Subclavicular dislocations, in which the head of the humerus rests 


subclavicular below the clavicle on the sternal side of the coracoid process, are exceed- 


dislocations. 


The supra- 
coracoid 
dislocation. 


ingly rare (Fig. 437). I have never seen a complete example. Mal- 
gaigne informs us that in it the arm is pressed against the chest with 
the elbow slightly removed from the side, the head of the bone being 
felt and seen in its abnormal position, and the shaft instead of the head 
of the humerus felt in the axilla. The bulk of cases recorded as of 
the subclavieular kind are probably subcoracoid. 

The supracoracoid dislocation is a mixed form of accident, as it is 
secondary to a fracture of the coracoid process. Malgaigne has re- 
corded an example, and Holmes, in the ‘ Med.-Chir. Trans.,’ vol. xli, a 
second, with an account of the dissection of the case, the preparation 
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being in &. George’s Museum. He also describes a third which 
occurred in the practice of Sir P. Hewett. 

Some points in diagnosis remain to be told, and the most tra povtaait Important 
was pointed out by the late Mr. T. Callaway in his excellent Jacksonian point m he 
Prize Essay for 1849, which is: “That in taking the vertical cir. Gknoms © 
oumference of any shoulder in which dislocation exists by means of a dislocations. 
tape carried over the acromion and under the axilla, an increase of 
about two inches over the sound side is an invariable concomitant.” 

He should have added, however, that this test is only applicable 
to recent cases, and not to such as show muscular atrophy. The 
same author also shows, how elongation of the limb does not take place, 
at any rate, to any extent; the different accounts given by authors on 
this point depending upon "the fact, that they are content with optical 
rather than actual measurement. Professor Dugas, of Georgia, has Dugas’s guid 
also pointed out (‘Southern Med. and Surg. Journal,’ 1856) a sign of to diagnosis 
dislocation of the shoulder-joint that merits more notice than it has 
received, and I am indebted to Dr. W Briggs, of Nashville, for calling 
my attention to it. It is bused upon the physical fact, that in con- 
sequence of the rotundity of the thoracic walls, it is impossible for 
both ends of the humerus to touch them at the same time, “If the 
fingers, therefore, of the injured limb can be placed by the patient, or by 
the Surgeon, upon the sound shoulder while the elbow touches the 
thorax, a condition that obtains in the normal condition of the joint, 
there can be no dislocation. And if this cannot be done there must be 
one, for no other injury than a dislocation can induce this physical im- 
possibility.’ Dr. F. Hamilton has likewise shown (‘ Lond. Med. Rec.,’ 
April, 1875) how, in a dislocation, a rule will touch, at the same time, 
the acromion process and the elbow of the injured side, a condition that 
cannot exist in health. 

It sometimes happens, that the head of the bone after its apparent Dislocation 
reduction, fails to remain in position and falls out again ; and when #ssociated 
this occurs, it becomes a question whether some part of the glenoid cavity *tthfractun 
is fractured, or some other fracture exists. I have recently seen a case 
of dislocation of the head of the humerus forwards and downwards, in 
which a portion of the glenoid cavity was broken off and displaced 
downwards, associated with severe injury to the radio-spiral nerve. 

In children or young persons under twenty-one, the upper epiphysis of 

the humerus muy be separated, or rather, the shaft of the humerus may 

be displaced off the epiphysis, which retains its normal position, and, Mistaken fc 
under these circumstances, the arin should be most carefully manipulated pare 
under chloroform, to make the diagnosis sure. In exceptional cases, 
however, this slipping out again is not to be explained by these com- 
plications ; for, in the case of a man wt. 75, who had a dislocation back- 
wards, the head of the bone could not be kept in position till the 
muscles began to act after the effects of the chloroform had subsided, 
and I had to hold the bone in place till the patient recovered, and the 
muscles acted naturally. 

TREATMENT.—-The use of anawsthetics has completely revolutionised On the 
the treatment of dislocations, and, at the present day, nothing can usually ee 
be simpler than the reduction of a dislocation of the shoulder, and tye humeru 
what was formerly called reduction by stratagem is now the rule. “If 
you can get a person off his guard,” wrote Abernethy, “you have first 
to put your hand up to the head of the bone, depress the elbow, and it 
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will sometimes succeed in putting it in ;” and the modern $urgeon, in 
describing the reduction of dislocations by manipulation, might use 
the same language. To reduce a dislocated humerus by manipulation, 
an anwsthetic is essential, and when the patient is fully under its in- 
fluence as well as in the horizontal position, the Surgeon should grasp 
the shoulder with one hand and the flexed elbow with the other (Fig. 
oe : 439,4). When the dislocation is subglenoid or subcoracoid, the thumb 
y 
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Extension, adduction and rotation outwards. 


of the Surgeon may be placed over the head of the bone, and the 
fingers over the spine of the scapula, the thumb acting as a fulcrum; 
with the other hand the flexed elbow should be drawn from the side and 
extension made, some slight rotatory movement outwards being em- 
ployed. When extension has been carried to its full extent, the elbow 
should then be raised and the arm made to describe a semicircle in the 
direction of the sternum and the face, and then suddenly brought down 
to the side of the thorax, the head of the humerus at the same time 
being rotated inwards. The thumb of the opposite hand should give 
the right direction to the head of the bone. (Fig. 439, B.) Should the 
first attempt fail, a second may succeed, or possibly a third. In the 
majority of dislocations of the shoulder, this method will succeed. In 
Philadelphia, this practice is known as H. Smith’s method. In the 
dislocation backwards or subspinous, the same method will suffice, but 
in that case the head of the bone being behind the glenoid cavity, 
requires pushing forwards. Under such circumstances, the Surgeon 
should stand slightly behind the patient with one hand grasping the 
axilla with the thumb behind, and with the other the elbow, making 
extension ; reduction may then be effected by drawing the elbow back- 
wards and rotating the bone. By these means, I easily reduced an 
interesting case of dislocation backwards (subspinous) complicated 
with fracture of the ribs of the same side and of the opposite clavicle. 
When these means fail, or when chloroform is not at hand, reduction 

Extension by by means of extension with the heel in the axilla should be employed, 

heel inaxilla. the Surgeon with his unbooted heel pressing upon the head of the 
humerus or lower border of the axilla, and with his hand grasping the 
forearm of the misplaced limb, and making steady extension; some 
slight rotatory movement often facilitates reduction. The head of the 
bone usually slips into its place with a perceptible jerk, and the 
moment this is felt, all extension should be stopped. 
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To facilitpte extension, the clove-hitch (Fig. 440) may be employed ; 
and, instead of the heel, Mr. Skey’s well-padded iron knob. 

Mr. W. F. Teevan informs me that he has known the third rib to be 
fractured in the attempt to reduce a dislocation 
of the head of the humerus with the foot in the Fic. 
axilla, y 

If the humerus still resists, the following plan, 
writes Hulke (‘Holmes’s Surgery,’ vol. i, 8rd Ed.), 
“ which I have never known to fail in a recent dislo- 
cation, may be tried. The patient is seated in a high 
chair, which is placed about two feet from the post 
of an open doorway; the Surgeon, having his back 
against the doorpost, places one foot upon the side Clove-hitch. 
of the chair, and with his knee presses into the 
axilla, and with both hands upon the shoulder, steadies the patient’s 
body ; a jack-towel is then fixed by a clove-hitch knot to the patient’s 
arm, just above the elbow, and by its means two or three assistants, 
placed on the other side of the doorway, make steady extension hori- 
zontally outwards.” 

This is only a modification of Sir A. Cooper’s plan of bending the 
extended arm over the knee, placed in the axilla with the patient 
sitting, using the humerus as a lever ; and is, doubtless, a good one. 

In 1870, Kocher, of Bern (‘ Berlin. klin. Woch.,’? No. 9, 1870), 
introduced the following new and simple method of reducing sub- 
coracoid dislocations which has been much and successfully practised 
at Guy’s. 

With the patient sitting, the Surgeon grasps the elbow of the 
affected limb with the forearm flexed at a right angle, presses it 
firmly to the side of the patient’s chest, and rotates the flexed forearm 
and arm outwards as far as they will go, that is, until firm resistance 
is experienced. He then with the arm still rotated outwards carries 
the elbow forwards and inwards over but away from the chest towards 
the median line of the body, and suddenly rotates the arm mwards, 
carrying the hand of the affected limb by this movement towards the 
sound shoulder. By this last movement the head of the brim is 
replaced in the glenoid cavity. 

Mr. J. E. Kelly, of Dublin, also recommends a method of reduction 
which in his and his colleagues’ hands has proved suecessful in twenty- 
seven cases. In it the patient should be placed on his baek at the 
edge of a couch, lower by three inches than the great trochauter of the 
operator. “ The operator places the injured arm at right angles to the 
body, and standing against it, with his side to the patient and his hip 
pressed firmly, but not roughly, into the axilla, he folds the arm and 
hand of the patient closely round his pelvis and fixes the hand firmly 
by pressing it against the crest of his ilium. The second step, during 
which the reduction is affected, is very simple, consisting merely of a 
rotation, or version of the Surgeon’s body outwards away from the 
patient, with a force and rapidity which necessarily vary with the 
peculiarity of the dislocation; some yielding most readily to a sudden 
and powerful effort, and others to gentle and gradually increasing 
traction.” (‘ Dublin Journal of Med. Soc.,’ September, 1882.) 

Should these means fail, success may be secured by drawing the arm 
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recently advocated by Mr. Lowe, of Burton-on-Trent @8t. Barth. 
Rep.,’ 1870). In 1864, I succeeded by these means in the case of a 
subglenoid dislocation of one month’s standing, in a man et. 64, the 
method of manipulation and extension having failed; and again, more 
recently, in a similar case of twenty-four hours’ standing, in a gentle- 
man, st. 30, when every other means had proved unsuccessful (Fig. 
441). Mr. Lowe places his patient in a sitting posture on the floor, 

and then stands behind him on a sofa forcibly 


Fig. 441. extending the dislocated arm upwards, the 
nes scapula being kept fixed by the Surgeon’s 
Mogae foot. In all cases, the extension should be 


gradual and steady, the counter-extension 
effective; no jerking or great force should 
be ullowed ; pulleys are to be looked upon as 
dangerous appliances; with the use of anses- 
thetics they should be abandoned. In recent 
dislocations they are never needed; and in 
the old, adhesions should be broken through 
by forcible rotation and flexion of a joint 
rather than extension. 

Extension forwards is at times beneficial. 
It proved successful in my hands in a case 
of subspinous dislocation of three weeks’ 
standing in a man et. 75. 

In a neglected dislocation of twenty-five 
days’ standing, Mr. Cock succeeded in 1859 

{vide author ‘On Diseases and Injuries of 

cone ieee aa oo Joints,’ 1859) by the following lad, all 

other means having failed:—“ An air-pad, 

made of vulcanised india rubber, was placed in the axilla, and the 

arm firmly bandaged to the side, the air-pad thus being made to exert 

a powerful outward pressure upon the head of the bone. Upon remov- 

ing the bandage upon the third day, the head of the bone was found 
to have returned to its natural position.” 

Without anwsthetics, obstacles to the reduction of a dislocation of 
the shoulder are muscular spasm, and the difficulty of replacing the 
head of the bone through the rent in its capsular ligament. With 
them the resistance of the muscles is an element which has not to be 
considered, the second one alone existing. In old dislocations, the 
presence of adhesions is an extra element of difficulty. 

After the reduction of a dislocation the arm should be bound to the 
side for a week, and kept at rest for a fortnight or more, with the 
object of giving time Yor the lacerated or injured parts to repair and 
recover their power, All violent exertion should be forbidden, and 
nothing more than passive motion should be sanctioned for several 
months. 

It happens at times that the trunks of the nerves are so injured as 
to give rise to paralysis of the muscles supplied by them. I have seen, 
in one case, the parts supplied by the ulnar nerve permanently para- 
lysed; and in another those supplied by the musculo-spiral. It is by 
no means uncommon to find the circumflex nerve so injured as to be 
followed by a most complete wasting of the deltoid muscle. In many 
cases, however, in which paralysis follows dislocation, recovery may 
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ensue, and@in a very marked example I saw in 1874, in which 
paralysis of all the parts sypplied by the radio-spiral nerve was most 
complete, recovery took place in fifteen months. 

In neglected dislocation of the shoulder it is always a difficult ques- Expediency 
tion to decide as to the expediency of attempting reduction. Sir of reducing 
A. Cooper used to say, that after twelve weeks’ rest an attempt should dulécatian 
not be made, and, in a certain sense, such an opinion is correct; but 
there are many cases of less standing in which the attempt would be 
a and some few of much longer standing in which it would be 
right. 

Where good movement exists after twelve weeks there is little need 
for the attempt, unless under exceptional conditions. When bad move- 
ment exists, or none at all, the attempt may be made, for cases are on 
record in which reduction has been effected after a year or more. 

Fracture and Dislocation of the Head of the Humerus.—Dislocation Fracturewith 
of the head of the humerus is sometimes associated with fracture of the te loention 
neck of the bone. It is, as a rule, caused by a direct fall or blow upon hance 
the shoulder, and it is probable that the dislocation occurs first, and 
the fracture follows. I have seen two undoubted examples of the 
injury. In one, a boy, wt. 16, the head of the bone was dislocated 
backwards beneath the spine of the scapula, and in the second, a man, 
beneath the coracoid process. When the dislocation can be reduced at 
once, us it may by means of an anesthetic, so much the better. When 
it cannot the fracture must be treated, and the dislocation left alone, 
good movement at times being the result. In Fig. 442 such a com- 
plication existed. The preparation was taken from a gentleman, et. 64, 
three months after the injury, 
before union had taken place at Fic. 442. 
the seat of fracture. voracoid 

It must be remembered that Arromtor 
cases of fracture of the humerus 
about its tuberosities, when 
united, often simulate those of 
dislocation. 

Compound dislocations of the 
shoulder are grave accidents, 
and when the soft parts have 
been much injured the best plan 
is probably to resect the head of 
the bone, although when the 
wound is limited or clean and 
reduction easy it may be right 
to treat the case as one of 
wounded joint. ie Sore 

Dislocation of the Elbow. ee | 

This accident is most common Pecan tt tature. Prep. 111, Guy's of the elbow. 
in early life, and according to —_ Hosp, Mus. 
the Middlesex Hospital table 
(‘ Holmes’s Syst.,’ vol. i) more than half of the cases occurred in 
boys between the ages of five and fifteen. Dr. Hamilton found 19 
in children under fourteen years of age out of 33 cases. At Guy’s 
these proportions are not quite so large, for out of 13 cases 6 were in 
subjects between ten and twenty, 3 between twenty and thirty, 3 
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between thirty and forty, and 1 between forty and fifty. OIn only ona 
case was the subject a woman. ’ 

Varieties. Both bones may be displaced backwards, oxtwarde, inwards, or for- 
words, backwards and outwards, or backwardsand inwards. The sina 
may be displaced backwards alone, the radius maintaining ita natural 
position; and the head of the radive may be thrown forwards or 
backwards. 

Conditions. These dislocations may be more or less complete, simple or com- 
pound; uncomplicated, or complicated with fracture of one or more 
of the bones entering into the formation of the joint, or with fracture 
or displacement of an epiphysis. 

Frequency of In point of frequency, dislocation of both bones backwards is the 

cae seyete most common, the other dislocations of both bones occurring in the 

" order above given; dislocation forwards being so rare that without a 
fracture its existence was doubted by Sir A. Cooper, but Velpeau and 
Canton have each recorded undoubted examples. 

The force required to produce any one of these injuries is severe. 
It is generally exerted directly upon the elbow, or indirectly upon the 
hand, either by a fall or twist. To admit of any dislocation, there 
must of necessity be much laceration of the ligaments. 

Symptoms § Symptoms and Diagnosis. 

a cee These accidents are not difficult to diagnose when they are seen at 

of elbow, 9m early period of their existence, though after the lapse of some 
hours great difficulty may be experienced owing to the swelling 
masking the points of bone, and rendering it difficult to make out their 
relative positions. 

The injured joint should always be carefully examined, each point of 
bone felt for, and its relative position with other points compared with 
those of the sound limb. In no cases can the Surgeon derive greater 
assistance or feel more forcibly the value of this rule than in dis- 

locations of the elbow. The stu- 

Fie. 443, dent should accustom himself 

to the manipulation of healthy 

joints, and learn where to place 

his finger upon the different. pro- 

ininences and depressions; and, 

having learned the normal con- 

ditions, he will find usually but 

aa little difficulty in discovering when 
: i _ a displacement has occurred. 

pas soit a caopee ec When both bones are dislocated 

Both bones p backwards (Fig. 443), the fore- 

backwards. arm is partially flex¢d and the hand slightly pronated; the dis- 
placed bones project backwards, and make a prominent swelling with 
the tendon of the triceps, while the condyles of the humerus can 
readily be felt in front, pushing the artery and soft parts forward; 
the inner condyle of the humerus and the olecranon being far 
apart; and the great increase in the antero-posterior diameter of 
the joint seen at a glance. In thin subjects, the olecranon and the 
head of the radius can readily be felt in their abnormal position 
to one another, and the head of the latter bone made through the hand 

Dislocation 0 Totate in its new situation. 

outwards. In the dislocation of the bones outwards, the marked prominence of 
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the inner c@dyle of the humerus as seen from behind is « tyvical £ 
(Fig. 44d)" and, with luxation of the a typ cal feature 


same bones inwards, the external condyle Fig. 444, 
3s equally prominent. 

In the rare forin of dislocation for- j 
wards (Fig. 445), the loss of the olecra- 
non from its right position, the unusual N 
prominence of the condyles of the hu- a 
merus, and the marked elongation of the be ere 
forearm, are the chief features. f V4 ee 


In dislocation of the ulna backwards, 
the pronation and twisting inwards of 
the hand, the great shortening of the 
ulnar side of the forearm, and projection 
backwards of the olecranon, mark the 
nature of the accident. 

When the head of the radius is dis- 
placed alone forwards (Fig. 446) or back- 








wards, its absence from its natural posi- 
tion, as well as its presence in an un- ine 
natural one, can usually be made out. © n/yie CLCIANH 


In the forward dislocation the flexion of — pjsiocation of the right radios and 
the joint is limited. ulna outwards. Posterior view. 

In the backward (Fig. 447), the move- ; 
ments may be complete ; more commonly, however, they are limited. 

TREATMENT.—Whien the nature 
of the dislocation has been once Fig, 445. 
recognised, there is little difficulty 
in its treatment, for with the patient 
anesthetised and the muscles con- 
sequently paralysed, the reduction 
of any dislocation of the elbow by 
manipulation, or rather by mould- 
ing the joint intoits right form, is 
readily effected. This may usually 
be done by tlie Surgeon’s hands, pres. 
sure being applied according to the 
wants of the individual case, guided 
by the known anatomy of the part. 
Occasionally extension of the fore- 
arm is required, or the forcible oa 
bending of the forearm over the Dislocatipn of radius and ulua forwards. 
Surgeon’s knee or thumb, but in Canton’sca%e. ‘ Dub. Quart ,’ Aug , 1860. 
the majority of early cases the joint 
may be moulded into its normal position. 

Mr. J. E. Kelly, of Dublin (‘Dublin Journ. of Med. Sci.’ July, 
1883), describes a method of reduction in dislocations at the elbow- 
joint worthy of consideration, in which the Surgeon sitting on a table, 
fixes the patient’s humerus beneath one thigh and extends with his 
hands the forearm raised between them. 

When some weeks have been allowed to pass without reduction, con- 
siderable force may be required to break down the adhesions, forcible 
flexion and extension being then applicable. 
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Up to two months, any dislocation of the elbow may bareduced, or 
faction may be made. After that date when 


Fic. 446. 
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Dislocation of the radius forwards Drawing 278, Guy’s Hospital. From dissection. 
Mr. Hilton’s case. 


useful movement has become possible, the attempt had better not be 
entertained. When no movement exists, it is, however, justifiable, but 
no definite rule can be laid 
Fie. 447, down on this point, since each 
case must be judged upon its 
own merits. I have reduced 
after nine weeks, a dislocation 
of the bones of the forearm 
backwards, with an excellent 
result, and have failed after 
five. What would he justifia- 
yy ble nnder some circumstances 
Dislocation of the head of the radius back- would be unjustifiable in 
wards. others, the age of the patient, 
his position or occupation, and 
necessities, having as great an influence in guiding the Surgeon as the 
time that has clapsed after the accident, and the amount of useful 
movement in the joint. 

When both bones are displaced, or the ulna alone, the Surgeon should 
grasp the forearm as a whole. Whien the radius is the bone displaced, 
the extending force should be applied from the hand. 

After the reduction of the dislocation, the arm should be kept in a 
splint and cold lotion or ice applied, according to the amount of in- 
flammation that ensues. When little inflammation follows, passive 
movement may be allowed in about ten days or a fortnight. After the 
reduction of a dislocation of the head of the radius forwards, there is 
usually great difficulty experienced in keeping the bone in its position. 
To effect this I have found the forced flexion of the forearm the 
best, the wrist and forearm being bound by means of a bandage to 
the arm. In a recent case the benefit of this practice was well dis- 
played. 

When reduction of a neglected dislocation has heen effected, it is 
wise to fix the elbow on an angular splint for ten days or a fortnight 
and toapply cold water, and, after all inflammatory action has subsided, 
to allow of passive or, possibly, forcible movements, as a stiff elbow- 
joint is a misfortune of no mean importance, and to prevent it 
measures may be employed which, under other circumstances, might 
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be consider@d rash. In neglected cases, where reduction is beyond 
all hope, the Surgeon may use a considerable amount of force to 
flex the forearm to a right angle, in which position it should be fixed. 

In compound dislocation of the elbow-joint where reduction is pos- Compound 
sible and the wound small, the case may be treated as one of wounded dislocation 
joint, viz. by splints and the application of ice, good hopes existing of a % elbow. 
sound recovery being secured with movement. When the wound is 
large and the soft parts are materially injured, excision of the joint 
should be performed, the success attending this practice generally 
being very satisfactory. When the Fic, 448. 
vessels and nerves are clearly so in- 
jured as to preclude the possibility 
of a useful limb being secured am- 
putation may be required. 

In all these dislocations of the 
elbow the Surgeon should be careful 
to ascertain that they are uncompli- 
cated; that no fracture co-exist; or, 
what is more common in young sub- 
jects, that no displacement of the 
lower epiphysis of the humerusis pre- 
sent, such as is shown in Fig. 448. i ets of the lower epiphysia o 
This can only bemade out byacare- foes, metus backwards. Hutchin- 
ful comparison of the sound and in- 
jured sides, and the appreciation of the crepitus of fracture, the crack- 
ling of effusion, and the semi-crepitating feel of a displaced epiphysis. 

Tn June, 1881, I had @ boy, et. 9, under my care at Guy’s, in whom 
the lower epiphysis of the humerus, with the bones of the forearm, was 
displaced backwards, and in which the anterior border of the diaphysis 
so injured the brachial artery as to occlude it. The displaced bones 
were restored to their position, and the arm bound with splints. The case 
did well, and in six weeks there was good movement in the joint and 
pulsation had returned in the radial though not in the brachial artery. 
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Dislocations of the Wrist. 

These are exceedingly rare accidents, the majority of cases recorded Dislocations 
as being of this nature being of the wrist. 
fractures of the lower end of Fie. 449. 
the radius. What is known 
as Colles’s fracture is the 
more common form of acci- 
dent. Dupuytren pointed 
this out years ago, and the 
truth of the observation is 
now fairly recognised. When 
dislocation does occur the 
hand is displaced either for- 
wards or backwards, the 
ends of the radius and ulna Dislocation of the hands forwards. Taken from 


forming prominent. points in n cast of Mr. Cadge’s, copied from Erichsen’s 
the opposite positions and — work. 

the styloid processes of the 

radius and ulna being recognisable points in a line with the shafts of 
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thé bones of the forearm (Fig. 449). This feature is’ important, 
for when the displacement of the hand is due to a fracture of the 
lower ends of the radius and ulna, the styloid processes will be in 
connection with the hand, instead of the shafts of the bones. 

TREATMENT.—Reduction by manipulation is readily performed, ex- 
tension of the hand and direct pressure upon the displaced bones, as 
a rule’ effecting the Surgeon’s purpose. The parts should be kept in 
position by an anterior and a posterior splint, extending to the flexure 
of the fingers. The splints should be removed, however, as soon as 
the parts have become firm, that is, in about three weeks; and passive 
movement of the fingers should be enforced. 

Dislocation of the lower end of the radius with the hand may take 
place whenever the hand is forcibly pronated or supinated. When 
forcibly pronated, the ulna projects backwards, and the radius and 
hand forwards ; when supinated, the reverse conditions are found to 
exist. 

I have seen the former accident but once, and that case is figured 
450. It was in a woman, et. 56, who was admitted into my ward at 


Fig. 450. 





Dislocation of the hand and radius forwards off the lower end of the ulna. 


Guy’s for another affection. The dislocation had taken place some 
months previously, and had never been reduced. It was the result of 
& fall upon the dorsum of the hand. Pronation and supination of the 
hand were limited, and the ulna was fixed in its new position. The 
hand, although more pronated than natural, was very useful. 

Such dislocations are readily reduced by extending the hand and 
employing pressure to the displaced bones. After their reduction, 
anterior and posterior splints should be applied for two or three 
weeks, to prevent the bones slipping out of position, and to allow 
the ligaments time tg unite. In the case figured no treatment was 
available. my 

Dislocation of the carpal bones is an occasional though rare acci- 
dent, and the displacement of the os magnum backwards, from a fall 
upon the flexed hand, is the most frequent form. J have known this 
to occur in a woman during the efforts of parturition in grasping a 
towel and forcibly bending the wrists, the bone being pressed out of its 
connection. When the accident occurs the prominent head of the 
bone on the dorsum of the wrist in a line with the metacarpal bone of 
the middle finger is too marked a feature to allow of there being any 
difficulty in the diagnosis. The bone, as a rule, is easily reduced by 
pressure, and kept in position by means of a, pad. This pad must be 
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maintained ®n position for many weeks after the accident, to allow time 
for the ligaments to consolidate. 

South, in a note to his translation of Chelius, records a case in which 
the pisiform bone was displaced ; while Fergusson and Erichsen describe of pisiform. 
others caused by over-action of the flexor carpi ulnaris. Erichsen also 
mentions a dislocation backwards of the semilunar bone, and in St, Ofsemilunar. 
George’s Hospital Museum there is a specimen of compound dislo- 
cation of this bone on both sides, occasioned by a fall from a height 
upon the hands, in which the bones were pressed out of a wound in 
front of the wrist, 

Maisonneuve has recorded (‘ Mém de la Soc. de Chir.,’ tome ii) a case, 
in which the second row of carpal bones was displaced backwards from 
the first; and Erichsen another, in which the metacarpal bones were 
displaced backwards from the carpus. ‘These accidents are very rare. 

Dislocation of the thumb at any of its joints is not unusual. The meta- 
carpal bone may be displaced backwards or forwards from the trape- Dislocation of 
zium, the former being the more common accident. This dislocation the thumb, 
is frequently complicated with an oblique fracture through the base 
of the metacarpal bone. Sir A. Cooper described a dislocation in- 
wards, but gave no case. Dr. F. Hamilton questions its occurrence, 

Reduction of these dislocations by extension and local pressure is 
usually readily effected, the bones being kept in position by means of 
a pad and a good splint extending some inches above and below the 
displaced bone. 

Dislocation of the first phalanx from the metacarpal bone is a recog- Dislocation of 
nised accident, the displacement backwards being the usual form. as phalanx 
Dislocation forwards is a rare one. The first form is usually the result metacarpal 
of a fall upon the distal end and palmar surface of the thumb, the bone. 
head of the inetacarpal bone projecting forwards, the base of the first 
phalanx backwards, and the extreme phalanx being flexed upon the 
first. The lead of the metacarpal bone in some cases may be thrust 
forward through the capsule of the joint, and caught between the two 
heads of the flexor brevis muscle, whilst in others, as in one 1 have 
seen which was compound, the long extensor tendon of the thuinb was 
hitched round the ulnar side of the base of the first phalanx, and thus 
prevented reduction, which was readily effected by forcible extension, 
adduction, and rotation. 

In some cases, the reduction of this form of dislocation is effected Treatment 
with ease by simple extension, or, by the pressure of the Surgeon’s ae mode of 
thumb upon the displaced phalanx, and for the purpose of extension aaa 
nothing equals in value the Indian toy called a “puzzle,” or tube of 
plaited reed (Fig. 451), When this is not at hand, strips of strapping whe, 









difficulty in 
Fig. 451. reduction. 
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applied longitudinally to the distal digit and fixed by a circular piece 
will answer the purpose. In some instances all these means fail and 


Excision. 


Dislocation 
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thumb. 
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there is yet much obscurity as to the cause of the diftbulty. The 
numerous muscles and tendons that surround the joint doubtless have a 
powerful influence, more particularly the two heads of the short flexor 
with the sesamoid bones, and, when the wound in the capsule is small, 
these muscles act more powerfully, the base of the displaced bone or the 
head of the metacarpal bone being held by these parts “as a button is 
fastened into a button hole.” Under these circumstances, success may 
at times be achieved by flexing the metacarpal bone of the thumb to an 
extreme degree, rotating, and then suddenly extending the displaced 
phalanges; this manceuvre, as it were, freeing the displaced bone from 
the many tendons and ligaments that surround the joint, and that 
doubtless, at times, interfere with its reduction. 1 succeeded by this 
method in one case were every other had failed. My friend, the late Mr. 
Sells, of Guildford, informed me that he has with facility reduced several 
dislocations of this form by forcibly bending the thumb back, so as to 
tilt the base of the phalanx over the head of the flexed metacarpal bone 
and then extending it. Both these means have the effect of relaxing 
the short flexor muscle as pointed out by Prof. Fabbri. When all such 
means as have been mentioned have been unsuccessfully tried, the 
subcutaneous division of the tendons and ligaments that appear to 
prevent reduction has been practised with variable success; and when 
this fails, excision of the part has been employed. In a case of this 
kind of six months’ standing, when the thumb was a useless member 
and the seat of pain, I excised the joint with excellent success, a 
movable articulation being secured with hardly any deformity. 

When the bone is displaced forwards, it seems probable from the 
dissections of M. L. H. Faraheuf ( Arch. Générales de Médicine, Sept., 
1876), that the extensor tendons of the thumb stretched on the inner 
or outer side of the metacarpal bone is the cause of the difficulty in its 
reduction, and, under such circumstances, forced flexion of the thumb 
upon the palm aided by manipulation is generally enough to replace it. 

Dislocation of the ungual phalanx of the thumb may take place in 
either direction, forwards or backwards, the last being the more com- 
mon, and the displaced bone being so sinall, difficulty is often felt in 
applying extension to it. The puzzle (Fig. 451) is the best thing to 


Fic. 452, 





employ for the purpose, or Levis’s apparatus (Fig. 452). At times 
pressure with the thumb upon the displaced bone or forcible flexion 
will succeed. Hamilton pithily advises “forced dorsal flexion in the 
case of the backward luxation, and forced palmar flexion in thé case 
of the forward dislocation ” (p. 634, ed. 3). e 

Dislocation of the phalanges of the fingers, like those of the thumb, 
may occur in two directions, the backward being the more common. 
They are readily made out and easily reduced by extension, or flexion 
and then extension, 
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° Dislocations of the Hip. 


These are grave accidents and are found mostly in male adults, 
between 15 and 50 years of age, but occasionally in the young or old. 

The following analysis shows many of these points :— 

Out of 80 consecutive cases which have occurred at Guy’s and in 
my own practice, 18 occurred in subjects under 20 years of age, the 
youngest being 5; 36 between the ages of 21 and 40; and 26 had 
passed that period; 69 were males, and 11 females; 41 were on the 
dorsum, 14 into the foramen ovale, 16 into the sciatic notch, and 9 on 
the os pubis. 

Mr. Powdrell (‘ Lancet,’ 1868) has recorded a case in which the head 
of the femur was displaced into the foramen ovale at the age of six 
mouths, and reduced by manipulation. Erichsen has recorded another, 
of dislocation on the pubes, in a child a year and a half old. 1 have 
treated three cases of dislocation on the dorsum in boys st. 5, and in 
a girl wt. 54; but these are exceptions, On the other hand, disloca- 
tions may occur in the aged; Malgaigne has recorded five between the 
ages of 60 and 85, and my notes contain cases which occurred in men 
aged 61, 64, 65, and 76; but at this time of life fracture of the neck 
of the femur is more common. 

The accident is always the result of violence, no slight force being 
required to tear through the ligaments that hold and bind the head of 
the femur in its deep pelvic cup; indeed, were it not for the great 
leverage of the lower extremity, the accident would probably be a 
rarity. In exceptional instances, however, the bone is displaced with 
the slightest force. I have had a young man under my care whose 
femur had been dislocated a dozen times or more, the smallest twist in 
the limb causing its dislocation backwards. 

Congenital dislocations and displacements from disease are not in- 
cluded in this group. 


Fig. 453. Fig. 458. 
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Regent case of dorsal dislocation. Rent in capsule, with femur flexed. 
From Mr. Morris’s paper. 


Dislocations from accident are of various forms, but the division 
made by Sir A. Cooper is, doubtless, practically the best, if we remem- Varieties of 
per that varieties of each form or partial dislocations, are met with in cra of 
Ip. 
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practice; since there is good reason to believe that the head of the 


thigh-bone may rest at any point round its socket. 
1. Dislocation upwards and backwards, on the dorsum ilii is the 


most common. 

2. Dislocation backwards, towards the ischiatic or sciatic notch—a 
variety of the latter—stands third on the list as to frequency. 

3. Dislocation downwards and inwards, into the foramen ovale stands 
second. 

4. Dislocation upwards and forwards, upon the pubes, is about equal. 
in frequency to that towards the sciatic notch. 

These several forms of dislocation depend much upon the degree 

How formed. of flexion or extenston, and of inward or outward rotation of the thigh 

at the time of luxation. The head of the femur under most if not 
all circumstances, as demonstrated by Mr. Henry Morris in an able 
paper (‘ Med.-Chir. Trans.,’ 1877), leaves the acetabulum, when the 
lower extremity is abducted, through a rent in the capsular ligament 
where it is the thinnest, viz. at the inner and lower side of the joint 
(Fig. 4534), the strong ilio and ischio-femoral ligaments situated on 
the anterior, outer, and posterior aspects of the joint and the shape of 
the acetabulum preventing displacement in any other position. With 
the limb abducted, however, the head of the femur is more than half 
out of the acetabulum, the ligamentum teres is quite loose and all the 
strong portion of the capsule is relaxed. Indeed Mr. Morris believes, 
that it is only in adduction of the lower extremity that a simple dis- 
location of the head of the femur can possibly occur, and that a dis- 


Fig. 454.’ 


Fig. 455, 
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Dislocation of the head of the Dislocation of the head of the 
femur on dorsum. (Backwards femur backwards. 
and upwards.) 
Taken from specimens in the Middlesex Hospital Museum, and prepared by Mr. Morris. 


location on to the dorsum ilii or towards the sciatic notch is due to the 
amount of flexion and rotation of the limb inwards at the moment of 
the accident, and dislocation on to the pubes to extension and rotation 


carried to an extreme. 


Direct dorsal dislocation can only be produced by immense violence 
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and is often complicated with fracture of the acetabulum. 


In all cases, the round ligament and capsule are torn across, the mus- 


cles about the joint being more or less lacerated. 

Dislocation on the dorsum ilii, or backwards 
and upwards, forms about half of all the cases 
of dislocation at this joint, and is usually pro- 
duced by some twisting movement of the body 
or limb when the latter is abducted, or from a 
crushing weight received when in a stooping 
posture. It can be recognised by the following 
signs, viz. the flexed position of the thigh, the 
knee when the patient stands projecting in front 
of but above the other; the rotation inwards 
of the limb, the great toe resting on the instep 
of the opposite foot ; the projection of the great 
trochanter and its approximation to the anterior 
superior spinous process of the ilium; thie ele- 
vation of the fold of the buttock; the immo- 
bility of the limb, and the pain produced by 
any attempt to abduct or to extend it; and 
the marked shortening of the limb from an 
inch and a half to two and a half inches (Fig. 
456). 

In thin subjects, the head of the bone may 
be felt lying upon the dorsum ili, and in all 
there will be an unnatural fulness of this part. 
Slight flexion and adduction will usually be 
borne, while patients may support the weight of 
the body on the injured limb, or even walk 
upon it. 


Dislocation backwards towards the ischiatic notch forms about a 
seventh of all cases and may be regarded as a variety of the one just 
described: indeed, Erichsen describes the two forms together as the 





Fig. 456. 


Dislocation backwards, 
on the dorsum. Draw- 
Ing 805, 
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outwards, @Also that the degree of flexion and rotation of the limb 
inwards determines in any particular instance whether the dislocation 
ghall be dorsal or ischiatic, the latter variety occurring when flexion is 


Condition of 
round 


, hyament. 


Dislocation 
on the 
dorsum, 


Characters. 


Dislocation 
into the 


ilio-sciatic. It is characterised by the same though less marked symptoms. ischiatic 
There is less shortening, but if the patient be placed upon his back and notch. 


the thigh be flexed upon the trunk at a right angle, then the knee of 
the dislocated limb will sink below that of the other side from one to 
two inches (Figs. 457a, 4570), the trochanters« drawn up and rotated 
forwards, but not to the same extent ; and the head of the bone cannot 
be felt. To the eye, the limb assumes much the same position as in 
the last. form, but there being less shortening the toes rest on the ball 
of the great toe of the opposite limb instead of on the instep (Fig. 
457). Bigelow believes that this form of dislocation is due to the 
protrusion of the head of the bone below the tendon of the obturator 
internus musclo; whereas, in the former kind the bone is protruded 
above the tendon. In this, however, he is wrong, as Mr. Morris has 
shown that the head of the femur in al/ forms of dislocation makes its 


exit from the acetabulum below this tendon. 


Character. 
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into the 
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Dislocation into the foramen 
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Fia. 457a. Fig. 4578. 





Fig. 4576 shows the limbs 

Dislocation into raised toa rightangle with the 
the sciatic notch. tended, the shortening recumbent trunk, the short- 
From Bigelow. being shght, ening being very striking. 





From paper by Dr. W. Dawson, of Ohio, who subsequently wrote that this test of dislo- 
cation had been suggested by O. H. Alhs in 1874, ‘Philadelphia Med. Times.’ 


Dislocation upon the foramen ovale or obturator foramen is a 
very striking accident. Sédillot, as well as 
Fig. 458. Boyer, believe that it is the most common of 
: all forms, but British and American Sur- 
geons usually place it third on the list. In 
my own table it stands second. It is gene- 
rally caused by some forced abduction of the 
knee or foot, the head of the bone being 
tilted inwards. In the case from which 
Fig. 458 was taken, it was caused by abduc- 
tion of the knee, when the girl (wt. 14) was 
stepping out of an omnibus. 
It is characterised by the bent position of 
the body and the pointing of the foot for- 
: wards and slightly outwards; the approxi- 
mation of the trochanter towards the mesial 
line and consequent flattening of the hip; 
hollowness below the anterior superior spin- 
ous process of the ilium; the absence of 
the gluteal fold, and the elongation of the 
linb from one to two inches. Any attempt 
at movement causes pain. The head of the 
bone can often be felt in its new position 
beneath the adductors (Fig. 469). The pa- 
ovale. ‘Taken from a girl tient at times cun, however, walk with such 
met. 14. an injury. 
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Dislocati8n upon the os pubis is the least common form of disloca- Dislocation 
Fig. 459, 





Dislocation into foramen ovale. Dislocation upon os pubis. 


From preparations. 


tion, and is due to forced extension and rota- 
tion outwards of the thigh, after dislocation 
by abduction, the pelvis being thrown for- 
wards and the body bent backwards as the 
head of the femur is wrenched out of the 
socket and then drawn upwards. 

It is marked by eversion of the limb and 
foot and abduction ; rotation backwards of the 
trochanter, and consequent flattening of this 
region. The head of the bone can usually also 
be felt, if not seen, as a projection upon the 
os pubis (Fig. 460) or on some part of the lip 
of the acetabulum. When thrown above the 
bone beneath Poupart’s ligament, it forms a 
very prominent projection beneath or to the 
outer side of the femoral artery (Fig. 461). 

When the head of the bone is thrown 


between the anterior superior and inferior | 
spines of the ilium, or between the inferior 


spine and the acetabulum, the head of the 
bone will be felt in that position. 

osis.— With reasonable care and at- 
tention to the special symptoms which cha- 
racterise the different forms of dislocation, 
these ought readily to be made out, although 











; upon the 
Fig. 460, os pubis. 
Fic. 461. 
Characters. 
Diagnosis 
of disinca- 


Dislocation upon os pubis. tions of bi 
From Astley Cooper. si 


certain fractures about the neck of the femur may present symptoms 
somewhat similar. I have seen two cases of impacted fracture of the 
neck of the thigh-bone with the foot inverted and the thigh flexed, 
presenting symptoms so similar to those of dislocation into the sciatic 
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notch, that the diagnosis could not be made out till the p@tients were 
brought under the influence of chloroform, when, by gentle manipu- 
lation, the nature of the accident was discovered; the greater freedom, 
with which the head of the bone could be made to rotate in the aceta- 
bulum, and the limp condition of the limb under chloroform in the case 
of fracture, forming a marked contrast to the immobility and perma- 
» nent position of the thigh in dislocation. The late Mr. R. W. Smith 
(on ‘ Fracture,’ 1850) records also a case of fracture of the neck of the 
femur which had been mistaken for dislocation. 
Acetabulum When in the adult the displacement recurs, after the apparent re- 
may be duction of the bone and the extending force has been removed, the 
chipped. - probabilities are, that the lip of the acetabulum has been broken off, 
or the head of the femur fractured (vide Birkett, ‘ Med.-Chir. Trans.,’ 
vol. lii); and, when in a child, the separation of the head of the bone 
or upper epiphysis should be suspected; it being quite impossible 
under both these circumstances, to maintain the bone in position, except 
by means of a long splint or weight to keep up extension. In all cases 
of a doubtful nature, chloroform should be given for purposes of 
diagnosis, the Surgeon using the gentlest manipulation. The sudden 
loss of mobility, the rigidity of the limb, the absence of crepitus and 
other symptoms of fracture, with the positive signs of the injuries 
Nélaton’s themselves, are sufficient to indicate the nature of the case. Nélaton’s 
test for. test for dislocation of the hip backwards is, however, excellent, and 
dislocation. consists of a line drawn from the anterior superior spinons process of 
the ilium to the most prominent part of the tuberosity of the ischium. 
In a normal joint, the trochanter, in every position of the limb, merely 
touches the lower border of this line; but in all dislocations where the 
bone goes backward, it is found sometimes an inch above it. 
Treatment of TREATMENT.—Sir A. Cooper, with the surgeons of his day, considered 
dislocations the muscles about a joint as the chief agents in drawing a displaced 
a bone into its abnormal position, and as forming the main obstacle to its 
reduction; and, asa consequence, they relied upon physical force in 
the form of pulleys and other complicated appliances, as the chief 
means by which this obstacle could be neutralised. The modern 
Surgeon with anesthetics in his hands knows, that the muscular 
system has usually little or nothing to do with the difficulties that 
are met with in the reduction of a dislocation; that these are found in 
the ligaments and capsule; and that a large laceration in the capsule 
allows easy reduction, whereas difficulties must be experienced when the 
Flexion rent is small. With chloroform, therefore, all pulleys and mechanical 
under appliances can be done away with—certainly in recent and probably in 
chloroform. ojd cases. In my own opinion they are never required, for adhesions 
are more readily brokeff down by forced flexion and rotation than by 
simple extension, and if these fail no extending force will succeed. 
In dislocations of the hip, the reduction by flexion becomes, there- 
fore, a reality and is one of the greatest improvements in modern 
surgery. 
In ilio-seintie In the dislocations backwards, ilio-sciatic, the reduction by flexion 
gislocations. jg the correct method, adduction, circumflexion, abduction, and exten- 
sion of the limb being subsequently and successively employed (Fig. 
463). In dislocation into the foramen ovale the reduction by flexion is 
likewise good, with subsequent circumflexion inwards, and extension 


(Fig. 462). 
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In sub-phbic dislocations, the reduction by extension outwards and 
rotation is preferable. 
« To carry out this reduction by flexion and manipulation, the patient mode of 
should be placed on his back on a hard couch and thoroughly anesthe- reduction by 
ticised. The Surgeon should then grasp the ankle of the displaced fexion and 
limb with one hand, and the ham with the other, flexing the leg upon toy” 
the thigh, and the thigh upon the pelvis, at the same time lifting the - 


Fig. 462, Fic. 463. 
Reduction by manipulation. 





In dislocation into the foramen ovale, In ilio-sciatic dislocation. 
From Bigelow. 


limb and adducting it towards the opposite side of the umbilicus. 
Having effected this movement, the Surgeon should, by a semicircular 

sweep outwards, suddenly extend the limb and bring it into a straight 

line with the body (Fig. 463). If one attempt fail, a second may be 

made, and in by far the majority of recent cases success will attend 

the effort. “If there is any single and best rule for reducing a recent Bigelow’s 
dislocation of the hip,” writes Bigelow (‘ Lancet,’ June 15th, 1878), rule. 
“it is to get the head of the femur directly below the socket by flexing 

the thigh at about a right angle, and then to lift or jerk it forcibly up 

into its place. This rule applies to all dislocations except the pubic. 

Flex and forcibly lift, and if this fail, flex and lift while abducting.” 

No roughness should be used, gentle, well-directed manipulation being 

all that is called for, the leverage obtained through the femur being 
enormous. Some slight rotation of the limb outwards or inwards, 
according to the necessities of the case, at times facilitates reduction. 
Callender insists (‘ Lancet,’ 1868), and I think wisely, upon the im- G,)ender 
portance of not fully abducting or rolling the limb outwards, as, if remarks. 
this be done, the head of the bone is almost certain to roll past the 
acetabulum to its inner side; or, if an obturator dislocation is under 
treatment and the thigh is rotated inwards, the head of the femur will 

roll round to the ischiatic notch, just reversing the movement which 

takes place when an ischiatic dislocation is improperly manipulated. 

The object of the treatment is, to use the femur as a lever to raise the 
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muscles to act naturally and draw it into place, the act of flexion com- 
pletely relaxing the strong ilio-femoral ligament. The Surgeon, with 
his knowledge of the way in which the head of the bone was driven 
through its capsule, usitig his best endeavours to make it retrace its 
steps, and employing his anatomical knowledge to press, elevate, or 
guide the malplaced bone into its normal position. The various move- 
ments adopted in reduction by manipulation, as well shown by Morris, 
serve to bring the head of the displaced femur down to the notch in 
the acetabulum by making it retrace the course it took in the process 
of dislocation, and then subsequently turning it back through the rent 
in the capsule by a rotation the reverse of that which occurred during 
dislocation. This method of reducing dislocations of the hip is known in 
France as Deprés’ method, in America as Reid’s. The former employed 
it in 1835 (vide Nélaton’s ‘ Pathol. Chirurg.,’ 1847), but Dr. H. Bigelow 
has proved that the credit of the method is really due to Nathan 
Smith, of New Hampshire (vide Memoirs, 1881). Ina case of dislocation 
into the foramen ovale in a man, I failed in my first attempt by manipu- 
lation, but in the second I succeeded by the application of the slightest 
pressure upon the head of the bone; and in the case of the girl from 
whom Fig. 458 was taken the head of the bone slipped into its 
position by simply flexing the leg on the thigh and the thigh on the 
pelvis, with such gentle pressure as ] was applying for a preliminary 
diagnosis. 

In one case of severe injury to the joint that came under my care, 
where the bone was displaced on the dorsum, on attempting its reduc- 
tion by manipulation the head of the bone slipped ‘with such facility 
round the acetabulum as to illustrate every typical form of dislocation, 
and several intermediate or partial forms. In this case, however, 
reduction was subsequently readily obtained by thoroughly flexing the 
thigh upon the pelvis, and lifting the head of the femur from its false 
position by extension forwards. 

When the rent in the capsule is small, difficulties may be felt in re- 
ducing the dislocation, but when large, little is usually experienced. 

At times reduction is thought to have been accomplished when re- 
dislocation appears after the limb has been left alone ; and, under these 
circumstances, it is probable that the head of the bone had only par- 
tially been replaced through the rent in the capsule. In other cases of 
this kind which refuse to remain zx siti, there is reason to believe that 
the lip of the acetabulum has been fractured, or, in young subjects, that 
the head of the femur has separated at the epiphysial line of junction 
with the neck. Still, wjthout these explanations, cases are met with in 
which it is quite impossible to keep the limb in position after its re- 
duction. In some cases, the reduction of the dislocation occurs when 
the patient is in bed, by simple muscular movement. I have seen 
several. When reduction by flexion has failed or is inapplicable, that 
by extension should be employed, and in the pubic form of dislocation, 
no other should be used. It should be practised with the patient 
under the influence of an anesthetic, and on his back, and as fol- 
lows :—The pelvis should be fixed by a perineal band well padded and 
adjusted, and the limb extended in the line of its position to draw the 
head of the bone out of its bed. The Surgeon should then either ele- 
vate the bone to allow the muscles to act upon it or abduct, adduct, 


‘ DISLOCATIONS OF THE HIP-JOINT. 381 


or rotate iravards or outwards, according to the special want of the Mode of 
individual case. In some cases, the simple extension of the limb with sng. 
the unbooted heel of the Surgeon placed firmly in the perineum will **""- 
answer every purpose. 

After the reduction of a dislocation, the legs should be fastened to- 
gether, and no movement allowed for three weeks, and then only 
gentle movement, for if this rule be not attended to, redislocation may After- 
occur. In a case under my care of dislocation into the foramen ovale, tment. 
in a young woman, after reduction had been effected, redislocation 
occurred on the tenth day, from crossing the leg over the opposite knee 
in attempting to cut the toe-nails of the affected limb, 

Splints are hardly called for in the majority of cases, although 
should secondary inflammation follow or much local mischief com- 
plicate the case, they should be applied, cither with ice or hot 
fomentations, the Surgeon selecting the application that gives most 
relief. 

Old dislocations, in a general sense, should be left alone, since in the 
hip, difficulties of reduction are always felt, and danger not rarely met 
with. During the first three weeks, reduction is rarely difficult, and old 
may always be tried; indeed, within the month, good hopes attend the dislocations 
attempt. I have seen a dislocation on the dorsum reduced on the the up. 
thirty-fifth day, with an excellent effect. Dr. H. Croly, of Dublin, told 
me, in 1879, of a case of dislocation on to the pubis, in which reduction 
was effected on the thirty-ninth day by manipulation, after an attempt 
with pulleys had failed. Success has, however, been recorded in ex- 
ceptional cases up to the sixth or eighth week, or even after six months, 
but failure has more frequently followed the attempt. My colleague, 

Mr. Durham, in 1878, reduced one after the fifth month. Fergusson 

states that after three weeks he has never seen a successful attempt. 

Sir A. Cooper fixed eight weeks as the limit of time up to which 

the attempt should be made, and without the use of anesthetics he was 
doubtless right. When reduction has failed, good movement may 

often be secured after the lapse of time. The dangers attending 
attempts at reduction are not theoretical. Inflammation and destruction 

of the joint are no infrequent consequences, and fracture of the bone Dangers of 
has been recorded by many Surgeons. Dislocation of the knee or eat danas 
rupture of its ligaments has likewise taken place from the extension ald eee . 
employed, and with a fatal result. 

When fracture of the femur is associated with dislocation of the 
bone the latter should, when possible, be reduced by manipulation. In 
1860, I saw my colleague, Mr. Birkett, reduce with the greatest facility Dislocation 
a dislocation of the head of the femur on the ramus of the pubis in a with fracture 
boy, wt. 12, when the femur was broken below che trochanter, the bone of femurs 
slipping into place on the application of gentle, well-directed force. 
Similar cases have been recorded by Bloxam and M. Eténe. 

If the reduction of the dislocation by these means has failed 
some hope remains that when the fracture has united a better success 
may be secured. Sir A. Cooper has related an example in which 
reduction, by means of extension, was effected five weeks after the 
accident, in a youth about seventeen. 

Effects of Dislocation.—The sciatic nerve may be injured at times Effects of 
in a dislocation of the hip, and as a consequence paralysis may ensue. dislocation 
Morris shows in his paper how this complication is caused, while % MP. 
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Maclise, in his illustrations, gives a drawing illustrating héw the nerve 
may be stretched, and Hutchinson (‘ Med. Times,’ 1866) recorded & case 


in which the paralysis was permanent. . 


Dislocations of the Patella. 


These are not common accidents, but seven occurred at Guy’s in ten 
; when they ovcur they are generally caused by muscular action, 
Dislocations though at times by the application of direct force. They'are most com- 
aan monly met with outwards, occasionally inwards, and very rarely edge- 
ways. When the ligamentum patelle has been torn across the patella 
is drawn upwards, and authors have described this accident as disloca- 
tion epwards. 
The dislocation outwards is usually seen in women in whom the 
Dislocation femora have a more oblique inward direction than in most men; or in 
outwards. — enock-kneed subjects, the bone resting flat on the outer condyle of the 
femur or on its outer edge; in the former case the outer edge of the 
patella, and in the latter the inner tilts forwards. The knee is usually 
slightly flexed; it looks broader and flatter, but the unnatural position 
of the cap marks the nature of the accident. In 1868 I saw this acci- 
dent in a male child ten months old; the patella rested on the outer 
side of the condyle of the femur, and was readily reduced. 
Dislocation inwards is very rare, and casily recognised. It is 
Dislocation always due te direct violence to the outer border of the bone. 
inwards, Both these accidents are attended with laceration of the synovial 
capsule. 
TREATMENT.—Reduction is readily effected, usually by raising the 
Treatment heel of the limb to relax the extensor muscles of the thigh, and manipu- 
of dislocation lating the displaced bone into its position, the elevation of its depressed 
of the patella. edoe being generally enough to allow the muscles to restore it to its 
right place. A splint should then be applied, as well as a bag of ice 
for a few days till all inflammatory action has subsided, the knee being 
strapped up subsequently for a month or more, to give time for the 
ligaments to unite firmly. hese dislocations, however, are very prone 
to recur on the slightest cause, and many patients are obliged to wear 
for life a firm leather knee-cap to guard against such a contingency. 
Dislocation of the bone edgeways is a very uncommon accident. I have 
Dislocation Seen only one such instance ; and in it the patella appeared to show its 
of the patella articular facet inwards, its inner edge presenting forwards beneath the 
edgeways. stretched skin. Jt was in a middle-aged woman, and the displacement 
was produced bya direct blow upon the knee from a fall off a chair. Mayo 
has recorded an instance in which the bone had turned almost round. 
This dislocation is readily known by the peculiar appearance of the 


joint. 
Treatment TREATMENT.— In my own case reduction was effected with ease on 
thereof. raising the leg, and turning the patella into its right position with the 


fingers. Flower only succeeded on bending the knee after chloroform 
had been given. Cases have been recorded where reduction was impos- 

‘ sible, even after the subcutaneous division of the tendon and ligament 
that is attached to it, and other rough means, but these were employed 
before chloroform was introduced, which must be their excuse. Under 
an anesthetic it is probable that, by manipulation, the bone will usually 
be reduced, if not it had better be left alone. Some sudden muscular 
effort might be of service. 
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Dislocation of the Knee-joint. 


e This accident can only occur from great violence, the ligaments that preocation 
bind the bones together being very strong; yet it does occur, the tibia of the knee- 
being displaced backwards, forwards, or laterally. Four examples joint. 
occurred at Guy’s in ten years. When partial, no complication, Varieties. 
asa rule, exists, and the lateral is usually of this nature ; when com- 

plete the soft part about the joint and the fibrous tissues within are 

often so injured as to render it a great question whether the joint, or 

even the limb, can be saved. The backward and forward dislocations are 
usually of this kind. When the popliteal artery or vein 18 injured or 
ruptured amputation of the limb may be called for, this necessity being 
rendered more than probable when the circulation through the vessels 


is not speedily restored after the reduction of the dislocation, or when Diagnosis. 


Fig. 464. 
Patella 













e 
4 
Ly 





te 4 
1 i 

, cuition 4, 

mae or oh 

' we Na h an 


‘ nay . 5 ee 
A it . 
‘ ‘ ive ri) i ; ‘ . 

a RY, 

IN fi it Bait 4 } 

aah, Mill 

ii 

i 


nn 
H 


4 

4 

i 
‘ 


i ’ il ie 
ith 








\ 
toa 





qh 


i Hy ea i HG 
M i nA er 
a ye v Ht 
Ext! condyle of femur 


Partial dislocation of the left tibia and fibula forwards, taken from a man, wt. 23, 
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a swollen condition of the limb remains. These dislocations are readily ‘ 
diagnosed by the peculiar deformity they display, and are easily re- Treatmeht, 
duced, by extension and the application of pressure, where pressure is 
needed. Inthe case from which Fig. 464 was taken, pulsation in the ves- 
sels was arrested, but it returned on the reduction of the dislocation, and 
recovery with complete movement of the joint was obtained. After the 
parts have been replaced in their norma] position, splints should be adjusted 
and cold applied, for secondary inflammation is almost sure to follow, = 
In rare cases the displacement is permanent and the limb is left useful. 

Thus ina man ext. 20, under my care, the left tibia and fibula were 
displaced partially inwards five years before I saw him from a fall in 
wrestling. The inner condyle of the femur rested on the outer articular 

facet of the tibia, and the head of the fibula seemed to rest between 

the condyles of the femur. The man had good though not complete 
movement of the joint, could walk well’and carry loads. 

A displacement of the lower epiphysis of the femur with the leg Euiphvsial 
bones may be mistaken for dislocation of the knee; and in young subjects qarlines 
where this latter accident is supposed to have taken place the Surgeon ment. 
should always consider the probability of the injury being of the former 
kind. In Fig. 4644 this accident is well illustrated ; it was taken from 
a boy st. 10, who was under my care at Guy’s some years ago. The 
epiphysis had been displaced inwards off the shaft of the femur and 
rotated inwards; and the lower end of the diaphysis of the femur 
was nearly through the soft parts on the outer side of the limb. The 
parts were restored to their normal position by manipulation and ex- 
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tension, and the limb fastened on a splint; a good recovery With perfect 
movement of the joint was the result. In some cases fracture co- 


Compound 


exists, and in exceptional examples, where the end of the diaphysig 


dislocation projects through the soft parts, its resection may be required to allow 


of knee. of its reduction. 


Compound dislocations of the knee are generally so serious as to 





Dislocation Fige da. 
of head of 

fibula. 

Diagnosis. 

Separation and rotation inwards of the 
ower epiphysis of the femur, with 
the leg bones, from the shaft of the 

Dislocation femur. Taken from a boy, et. 10, 
of the 


necessitate the removal of the joint. 
The attempt to save it should only be 
made in exceptional cases—amputation 
or excision may be selected. 
Dislocation of the head of the 
fibula is occasionally met with. I 
have seen but three examples, one when 
dressing for the late Mr. Aston Key, 
and two since. It is generally caused 
by some violent adduction of the foot 
with abduction of the knee, the head 
of the fibula tearing through its liga- 
mentous attachments and becoming 
displaced outwards. The accident can 
be readily recognised by the projection 
of the bone. It should be treated by 
the application of a pad and pressure 
over the part, sufficient to keep the 
bone in its place, the limb being flexed 
when necessary, to relax the biceps 
femoris. The pressure should be 
maintained for at least two months if 
good success is to be looked for; as a 
rule, the bone never quite resumes its 
former position, the head projecting 
more than usual. This deformity, how- 


amined anes ever, does not appear to weaken the limb to any great extent. 
ie Dislocation of the interarticular fibro-cartilages (semilunar) is a 
recognised accident. It is produced by some sudden twist of the knee 
Symptoms. with the foot everted, and generally in subjects who have relaxed 
joints, or such as have been the seat of some chronic synovitis. The 
inner cartilage seems more liable to displacement than the outer. The 
symptoms of the accident are well marked. A patient when walking, 
accidentally catches his foot against a stone, or in rising from a kneel- 
ing position is seized with a sudden, sharp, sickening pain in the knee ; 
the joint becomes at once fixed in a semi-flexed position, and any 
attempt to move it only excites some pain. When the first agony has 
subsided, a painful spot is usually left, where the projecting carti- 
lage may be felt or even seen, and, if the “ internal derangement of the 
joint,” as it was originally called, is left untreated, synovitis or effusion 
into the joint will soon show itselt. When these symptoms follow 
such an accident as has been described, the cartilage has probably been 
torn from its attachment to the tibia and been doubled in or displaced. 
Mr. J. F. Knott in an able paper, ‘ Dub. Journ. of Med. Sci.,’ June, 
1882, p. 479, has shown that in “the combined twisting and lateral 
movement conveyed to the knee at a moment when the ligaments are 
as lax as possible, the margin of the condyle of the femur is jerked over 
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the edge of fhe internal semilunar fibro-cartilage. The immediate result 

is pressure of this structure, which is increased when the resulting pain 

brings about spasmodic contraction of the surrounding muscles. 
TREATMENT.—The best practice consists in the forced flexion of the Treatment 

joint, the slight rotation of the leg outwards, and sudden extension ; thereof. 

pressure with the thumb upon the cartilage above the edge of the 

inner condyle of the tibia during the flexion and extension often being 

of use. When success attends this mancuvre, the joint moves smoothly 

and without pain, and the patient will at once be able to move the 

joint freely. At times, the reduction of the displaced cartilage is 

attended with a decided snap. After its reduction, the joint should be 

kept in a splint, and such means employed as the symptoms that follow 

indicate, for more or less inflammation often ensues, requiring ice, cold 

lotions, leeching, and rest. When active symptoms have subsided it is 

well to restrain the movements of the joint by ineans of a knee-cap or 

strapping, as a recurrence of the accident is liable to follow upon the 

least occasion. I have on several occasions thought that disease has been 

excited when this measure has been omitted, and I once saw anchylosis Results. 

follow. Permanent lameness is by no means uncommon. When the 

Surgeon fails to reduce the displaced cartilage, the patient at times sud- 

denly gains relief by its spontaneous reduction during some accidental 

movement. In other cases the cartilage resumes its normal position more 

slowly. In 1873, Isaw a case of this kind where spontaneous reduction 

always occurred after its displacement. It was in a gentleman at. 80, 

and the inner cartilage projected beyond the head of the tibia ina most 

marked manner. The patient should be kept in bed, and only allowed 

. to move the limb, but not to stand upon it. When this result is not 

secured the joint should be strapped up to restrain movement, 


Dislocations of the Ankle-joint. 


Such an accident uncomplicated with rupture is rare—that is, dislo- Dislocation 
cation of the foot outwards is generally associated with fracture of the of the ankle. 
fibula; and dislocation inwards, with fracture of the tibia; or both 
malleoli may be broken. Pure dislocations of the foot forwards or Varieties. 
backwards, however, may occur. These dislocations are given in the 
order of their frequency, and are usually produced by some violent 
twist or bending of the foot when the patient is jumping, or by some 

violent impulse of the body, with the foot fixed. 
"Dislocation of the foot outwards is better known as Pott’s fracture Dislocation of 
(Fig, 465), the fibula being usually broken two or three inches above SG.qitwards 
the external malleolus. It is caused by a violent bending of the foot fracture. 
outwards with the foot everted, its outer edge being raised and the Causes. 
inner turned downwards on the ground. At times, the extremity of 
the inner malleolus is broken off and displaced outwards, with the 
foot and astragaius. Under all circumstances, the lower end of the 
tibia or inner malleolus forms a prominent projection inwards, leading Character. 
or misleading Sir A. Cooper and his copyists to describe this accident 
as dislocation of the tibia inwards. At the seat of fracture of the 
fibula, a depression exists. When the force is continued beyond the 
point necessary to cause the displacement mentioned, the lower end of 
the tibia may be made to project through the soft parts, and thus give 
rise to a compound dislocation. In still more severe cases, the extre- 
mities of both tibia and fibula may be made to project, the foot being 
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eompletely turned outwards. Exceptional cases occur in which the foot 
is turned out of its socket between the malleoli, without any accom- 
panying fracture. : 
Dislocation of the foot inwards (Fig. 466) ‘is the counterpart of the 
last-described accident, and is caused by violence that turns the foot in- 
wards, with its outer edge to the ground. It is usually associated with 
an oblique fracture of the inner malleolus and displacement. The force 
required to produce this dislocation is very great, the tibia being a far 
strongér bone than the fibula, the accident consequently is less common. 
The end of the fibula is often fractured and drawn outwards with the 
astragalus. At times the astragalus is alsofractured. The accident is 
known by the inversion of the foot, the sole looking inwards, and by the 
projection of the external malleolus, this prominent symptom having 
led Sir A. Cooper to describe it as dislocation of the tibia outwards. 


Fie. 465. Fig. 466, 












ay 
A 
External appearances of foot in Pott’s A. P. Cooper. Dislocated 


fracture. Taken from Pott’s work. foot inwards, with trac- 
ture of inner malleolus. 





When the force is continued or more severe, either the fibula or the 
fractured or rather exposed ends of both tibia and fibula may be made 
to project through an external wound ; and in still more severe cases 
I have seen this more than once, and in one a sound recovery ensued, 
with a movable joint. It was, however, in a boy, wt. 12. I simply 
reduced the dislocation after washing and dressing the wound, and 
fixed it in splints. 

Dislocation of the foot backwards (Fig. 467). Sir A. Cooper called 
this dislocation of the tibia and fibula forwards. It is usually caused 
by the violent propulsion of the lower end of the leg bones forwards, 
when the foot is fixed, and is readily recognised by the shortening of 
the anterior surface of the foot and the proportionate elongation of the 
heel, with some pointing of the toes, as well as prominence of the lower 
end of the tibia. At times, the fibula is fractured and the point of 
bone carried backwards with the astragalus. 


DISLOCATIONS OF THE ANKLE-JOINT. 387 


*This accidgnt is rare, it being more common to meet with fracture of 
both malleoli, and displacement of the foot and broken fragments 
backwards. 

*In 1862, I was called to treat a very marked case of this kind in a 
man, et. 32. The astragalus with the 
foot seemed to have been shot completely Fie 467. 
out of its socket, and the extremities of 
the tibia and fibula projected so far for- 
ward as almost to rupture the soft parts 
covering them. The accident was caused 
by wrestling. The dislocation was re- 
duced by flexing the leg on the thigh 
and by manipulation ; but no means 
could be found to maintain the bones 
in position till the tendo Achillis was 
divided and the leg placed on its side and 
fixed on an outside splint. Mr. Cock 
(‘Guy’s Rep.,’ 1855) has recorded a case 
of the same accident ina boy, et. 16, 
where the same difficulty was experi- 
enced. He divided the tendo Achillis and 
bound the foot in splints, and a good 
result, as in my case, was obtained. ne 

Dislocation of the foot forwards is pro- Dislocation of the foot hackwards, Dislocation 
bably more rare than the last, aud is ge- Cast 163, Gny’s Mus. of foot 
nerally only partial. It has been described forwards: 
as dislocation of the tibia backwards, and is known by precisely the 

‘opposite symptoms to those last described. The heel is shortened and 
the foot lengthened, the upper surface of the astragalus being capable 
of recognition by the fingers. Poland records such a case (‘ Guy’s 
Rep.,’ 1858), in which the whole foot was much elongated and the 
posterior part of the astragalus was caught in the anterior part of the 
tibia and fibula and wedged in tightly. Reduction was only effected 
after the division of the tendo Achillis, 

TREATMENT.—The lateral displacements of the foot are not difficult Treatment of 
of reduction by extension and well-directed manipulative force. The dislocation of 
flexion of the knee facilitates this operation by relaxing the muscles of eae 
the calf. 

To keep the bones in position, a Macintyre or flat posterior splint Mode of 
extending up to the popliteal space, with foot-piece and two side peepiy 
splints all well padded, are sufficient, as a rule; the Surgeon using his ay 
judgment as to the amount of pressure and padding that may be 
demanded. In some cases where it is a very difficult matter to keep 
the parts quiet from the action of the gastrocnemii muscles, the tendo 
Achillis should be divided, the foot, after this simple operation, being 
perfectly passive, and entirely in the hands of the Surgeon to place and 
to keep in any required position. 

The limb should subsequently be slung in a proper swing, Salter’s Splints, ke. 
being the best. In hospital practice, two or more pieces of bandage 
slinging the splints to the cradle answer well. In the displacement of 
the foot forward or backward the same kind of treatment is applicable ; 
but in these accidents, it is expedient, as a rule, to divide the tendo 
Achillis at once. This should be done at any rate when the slightest 
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disposition to displacement is found to exist, the treatment of the case 
being by this operation rendered more simple and certain. 

The splints should be retained for at least six weeks, and afterwardo 
passive movement should be allowed. The patient should not bear 
any weight on the limb for another month. 

The treatment of compound dislocation of the ankle-joint cannot be 
reduced to any definite rules. Each case must be treated on its own 
merits. In young and healthy subjects, more may be attempted in the 
way of saving the joint than in the old or cachectic. When a small 
wound exists, operative interference is only exceptionally needed ; but 
when a large one with projection of the bones, it is a question whether 
the better practice lies in the reduction of the dislocation after cleansing 
the projecting bones, or in their resection. When the bones cannot 
be reduced by ordinary force, their resection becomes a necessity. 
When the bones are much crushed their resection should always be 
undertaken; indeed, it is a general feeling in my own mind, that in 
compound dislocations, as in compound fractures with a large wound 
it is wiser to resect the ends of the projecting bones than to reduce 
them. Amputation of the foot should only be performed when the 
soft parts and bones are much injured, and the age of the patient or 
his want of power forbids the hope that a recovery with a useful 
limb can be secured. Before any attempt at reduction is made the 
parts should be thoronghly cleansed. After the reduction of the dislo- 
cation, whether simple or compound, the application of ice or cold is 
of great value, or the treatment by irrigation. In the suppurative 
stage the latter practice is probably the better of the two. When the 
wound is only of a limited nature it may be sealed at once, either by 
lint soaked in blood, or, what is better, by the compound tincture of 

benzoin. The joint in such cases may be washed 

Fic, 468. out with a weak solution of carbolic acid (1 part 

in 40) or iodine water before the wound is 

sealed. Opposite the wound an interrupted splint 
should be employed. 

Secondary amputation may be called for in 
these cases, on account of gangrene, or a failure 
in nature’s efforts to effect repair, &c. 

Dislocation of the tibia and fibula at their 
lower articulation, with a forcing of the astra- 
galus upwards between the two bones, is an acci- 
dent which must be recognised (Fig. 468), and is 
usually produced by a jump from a height on the 
foot or feet. I saw a good example of it in 1869, 
in both feet of a man, wt. 55, who fell from a 
scaffold. The malleoli were widely separated and 
projected, the depth of the foot from the ex- 
tremities of the malleoli was lessened, and the 

; movements of the foot almost gone. No fracture 
Dinloeation me ankle. could be made out. It was impossible to move the 
reeled give bones from the position in which they were wedged, 

160, Guy’s Mus. although all means were used. Yet a good re- 

covery took place, though with stiff joints. I have 
seen a like case since in a man who jumped from a high window, but in it 
some fracture of the astragalus complicated the injury; the man did well. 
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" ‘Dislocatichs at the tarsal joints are met with in practice, although | but 
rarely. They are difficult to diagnose, and still more to classify, since 
éhey are so variously described by different writers. The first to be 
noticed is 

Subastragaloid dislocation of the foot, in which the astragalus main- Malgnigne’ 8 
tains its normal position with the tibia and fibula, but loses it with 8 t Fl 
respect to the rest of the foot. Mr. Arnott communicated to the : rag 
‘London Med. Gazette,’ vol. xv, 1837, p. 588, the report of a case, 
in which he and Mr. A. Shaw recognised the nature of the accident, 
but the possibility of such an accident was doubted till Mr. Pollock, 
in 1859 (‘ Med.-Chir. Trans.,’ vol. xlii), published two cases—one 
occurred in Mr. Keate’s practice in 1823—and in it the os calcis and 
scaphoid, with the other foot bones, were displaced outwards off the 
astragalus. Inthe other, which occurred in his own practice, the same 
bones were dislocated inmards. A dissection of this case is given. In 
Keate’s case the foot was everted, and the head of the astragalus pro- 
jected on the inner side of the instep. In Pollock’s the foot was 
inverted, so that the sole turned inwards, as in varus; the external 
malleolus was very prominent, and the astragalus projected on the 
other side. In some instances the surfaces of the foot are maintained 
in their right line. In Mr. Pollock’s case reduction was found to be Division of 
impossible till the tendo Achillis had been divided, when it was readily rene 
accomplished. In an able paper he advocates this practice whenever }, required. 
difficulty of reduction of the inward or outward dislocation, simple or 
compound, is experienced, and shows that the division of the posterior 
tibial tendon is occasionally called for in the outward. Mr. Turner, of 
Manchester, had previously advocated the same practice (‘ Trans. Prov. 
Med. and Surg. Assoc.,’ vol. ix). 

In 1882 a man, et. 36, came under my care with displacement of the 
foot outwards off the astragalus, and 
slight eversion of the foot. The head of Fie, 469. 
the astragalus projected through a large 
wound in the soft parts above and within 
the tubercle of the scuphoid and above 
the tendon of the posterior tibial muscle. 
Reduction was found impossible until a 
portion of the head of the bone was re- 
moved, when the parts were replaced and 
the case went on to a satisfactory conclu- 
sion, with movement in the ankle-joint. 

An admirable paper on this subject has 
been published by Sir W. MacCormac (‘ St. 
Thos. Hosp. Rep.,’ 1872). The woodcut pro- 
duced (Fig. 469) is taken from it, from 
which it will be seen that “the foot was dice uees ace 
violently inverted and adducted, its posi. “tia” eee ee We 
tion being like that of talipes varus. The = MacCormac. 
sole of the foot looked inwards, and was 
nearly vertical, the outer edge of the foot, with the patient erect, 
would rest partially upon the ground. The great toe pointed to- 
wards the arch of the opposite foot. The inner border of the foot 
was somewhat shortened and more concave, while the outer was more 
convex than natural, and appeared as if lengthened, The outer 
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malleolus was very prominent, while the inner could not be perceived, so 
deeply was it buried. Neither malleolus was fractured, and this would 
seem to be almost characteristic of this form of injury. : 
. “The rounded head of the astragalus completely dislodged from 
the scaphoid, was resting subcutancously over the calcaneo cuboid 
articulation. The prominence caused by the head was somewhat 
masked by swelling of the soft part just below it. The skin covering 
the head was so tensely stretched that it seemed ready to burst, and a 
circular slough subsequent!y formed at the spot. The outline of the 
head could, however, be easily traced, and the finger, on being passed 
upwards beneath the external walleolus, readily felt the cartilaginous 
surface of the large posterior articulating facet of the astragalus. 
Most of it was quite subcutaneous, and its external margin rendered 
the skin very tense. The interosseous ligament had been ruptured. 
The tuberosity of the scaphoid stood out prominently, and a depression 
could be felt behind it. The motions of the foot were very limited.” 
Macdonnell, of Dublin ((Dub. Journ.,’ 1839), published a case in 
which the same bones were displaced backwards, where the heel pro- 
jected, and a marked prominence existed on the dorsum of the foot, 
with an abrupt descent in front on the tarsus. 
Case of In 1862 I had to amputate the foot of a man, wt. 24, for a compound 
dislocation dislocation of the foot backwards, off the astragalus, with fracture of 
backwards. the calcis, When seen the foot was turned inwards and much fore- 
shortened, and there was a bony eminence in front of the external 
mulleolus, which turned out to be the displaced anterior third of the 
os calcis. ‘The accident was caused by the man’s foot becoming wedged 
between the spring and step of a locomotive, and his body falling ° 
outwards. On dissection the astragalus was found in its normal posi- 
tion, between the malleoli, but with its head resting on the scaphoid 
bone, between the tendon of the tibialis anticus on its inner side and 
of the long common extensor on the outer. On the outer side of 
the foot the displaced portion of the os calcis was resting on the dorsal 
surface of the cuboid bone; the rest of the calcis was completely dis- 
located backwards ; its upper and posterior articular facet projecting 
beyond the astragalus. The extreme end of the external malleolus 
was broken off. The peronei tendons maintained their position behind 
the external malleolus, but were much stretched. 
Dislocation M. Parise (‘Annales de la Chirurg.,’ 1845) gives an instance which 
forwards. is apparently unique, of dislocation furwards, in which marked elonga- 
Bp acralaigt tion of the foot existed, and the projection of the heel was effaced. 
sub. P All these dislocations are rare. The first example of dislocation 
astragaloid inwards that I have seen was recorded by Mr. Cock, in ‘Guy’s Hosp. 
dislocation. Rep.,’ for 1855, with a drawing ; but in my work on the‘ Joints,’ 1859, 
I published (Case 85) an example of dislocation of the foot outwards, 
with a description of the dissected extremity, which had occurred in 
the practice of Mr. Aston Key, in 1845. The foot was amputated, 
reduction being impossible. The ankle-joint was perfect. The os 
calcis with the foot was displaced outwards. The tendon of the 
tibialis posticus was found in front of the tibia holding down the 
astragalus. The posterior tibial nerve was violently stretched over 
Dislocation the astragalus. The limb was removed for tetanus, and the symptoms 
often immediately disappeared after the amputation. A large number of 
compouns. these cases are compound; and in some they are complicated with 
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fracture-of*the fibula, Broca (‘Mém, de la Société de Chirurg.,’ tome 
iii), out of 13 examples of dislocation outwards, gives 9 as compound. 

¢ This dislocation may be diagnosed from displacement at the ankle- 
joint and dislocation of the astragalus itself by the fact that extension 
and flexion are present ; from fractures alfout the ankle, by the absence 
= crepitus, together with the positive signs of the injuries them- 
selves, 

TREATMENT.—Reduction should only be attempted with the patient Treatment of 

anssthetised, and under such an influence, by extension and manipu- dislocation. 
lation success may be looked for. When difficulties are experienced 
Turner and Pollock’s suggestion of dividing the tendo Achillis, and even 
the posterior tibial tendon, or any other tendon, when it is clearly 
interfering with the replacement of the bones, should be followed. 
When these means fail and the stretched skin gives way, the case must 
be treated as one of a compound nature, and the astragalus partially is 
excised, the foot being subsequently well confined in splints and ice 
applied. Occasionally amputation may be demanded, or Syme or 
Pirogoff’s more partial operation. 

Dislocations of the astragalus alone are said to be more common than Dislocation 
the former accidents. I have seen several such, but I am disposed to of the 
think I have mistaken some cases of subastragaloid dislocation for siete da ca 
dislocation of the astragalus. Pollock believes the pure dislocation of 
the astragalus tu be very rare. 

The bone may be shot out of its socket forwards, backwards, and Varieties. 
even /aterally, and in rarer examples, rotated on its axis. 

In the dislocation forwards, the head of the bone projects from Dislocation 
between the malleoli; in some being shot inwards so as to form ‘a forwards. 
marked eminence beneath the internal malleolus, in others outwards. 

In such an accident, the heel remains in its normal position, and all 
movement of the ankle-joint is lost. 

The dislocation backwards, of which Phillips (‘Med. Gaz.,’ 1834) Dislocation 
and Turner have cited examples, is indicated by the remarkable pro- backwards. 
jection which suddenly appears above the heel, pressing out the tendo 
Achillis, by the shortening 
of the foot, and the promi- Fig. 470. 
nence of the tibia in front. 


Dislocation of the astra- pe f 
, isiocation o 
galus laterally to be com astragalus. 


plete must be compound 
(Fig. 470), and when in- 
complete at first, will pro- 
bably become complete at a 
later period through slough- 
ing of the soft parts. It is 
generally but not always, 
complicated with fracture of a 
one or other of the malleoli. Compound dislocation of the astragalus. 
Boyer has recorded a case of 

dislocation of the astragalus inwards in which no such complication pislocation 
existed, and in ‘ Guy’s Reports,’ for 1861, p. 293, I recorded an cxample of astragalus 
of dislocation of the bone outwards in a man, et. 51, in which both Dreloeatign 
malleoli were entire; the astragalus had been fractured and turned of astragalus 
completely out of its bed, and was found hanging to the wound below outwards, 
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the external malleolus. I removed the broken fragments dt once, and 
brought the foot into a good position ; a complete recovery with a stiff 
joint ensued, Sixteen years after the accident, the man walked, 
about without the aid of a stick, and with no 

Fia. 471. other inconvenience than that occasioned by a 

stiff joint, which he maintained is a very slight 

matter. Fig. 471 illustrates a case of dislocation 


, a of the bone outwards, complicated with fracture 
yo of the fibula. 
oy, Rotation of the bone often coexists, Mr. 


iy Barwell has written (‘Med. Chir. Trans.,’ vol. 
,%A_ \xvi, 1883) an interesting paper upon this sub- 
ject and gives a case in which he resected the 
ki Hs astragalus with a good result. He tells us, “ The 
" ( bone may be turned either horizontally so that its 
y A long axis looks across the joint and at right angles 
Z ae Y to its normal position, and this he would call 
swf version ; or it may turn over sideway upon its an- 
yas y tero-posterior axis,which might be termed torsion.” 
y” ¥ That Mr. Barwell is right there can be no doubt. 
fan BE RS In 1878 I removed from the inner side of the 

ere ankle-joint of aman the necrosed upper half of the 

Dislocation of the astra- agtragalus that had its articular facet looking in- 

gulus outwards, and wards, He had received an injury to hisankle six 

Cast 161. months previously, which was regarded bythe Sur- 

geons who treated him as oneof fracture of the leg. 
reatnsat oe TREATMENT.—In simple dislocation of the astragalus when the bone 
dislocation of C82 be replaced by manipulation, nothing more is needed; but sucha 
astragalus. result cannot always be secured. When it cannot, even under chloro- 
form, the tendo Achillis should be divided. In 1862 I was called to 
see a man, wt. 28, who had fallen on his feet from a height of four 
yards, whose right astragalus was shot forward completely out of its 
socket, and nearly burst through the skin. In this case chloroform 
had been given, and every kind of manipulation and extension em- 
ployed by competent men to reduce the bone, without effect. 1 divided 
the tendo Achillis, extended the foot fully, and applied gentle pressure 
to the projecting astragalus, when the bone slipped back readily into 
its place. Some crepitus was felt, however, and I believe a horizontal 
fracture of the astragalus co-existed, the upper surface and head of the 
bone having been displaced forwards. ‘The foot was fixed in side 
splints, and a good recovery ensued with a movable joint. 
When the displaced bone carinot be restored to its normal position 
siecle directly after the accident, it is now fairly a settled question that it 
cannot be should not be removed till after the tissues have sloughed. Sir A. 
reduced. § Cooper strongly advocated this practice, and Broca has since supported 
him, showing by an analysis of cases, that in 36 examples of irredu- 
cible simple luxation in which the bone was removed at once, one 
fourth were fatal; while in 43 in which the bone was left alone, only 
2 deaths took place; in 2 amputation was performed; in 16 the 
bone was removed after sloughing, and all recovered; in 23 no opera- 
tion was called for, recovery taking place with a useful limb. 

rahe age In all compound dislocations of the astragalus, the removal of the 

astragalus, bone should always be effected. 
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Dislocatidhs of the other tarsal bones have been recorded. Mal- Dislocation 
gaigne relates two cases of dislocation of the calcis outwards, the Blas Foland 
bone forming a projection beneath the external malleolus and beyond 
the cuboid articulation. In 1865 I saw a case of Mr. Birkett’s at 
Guy’s, in which the left scaphoid bone was displaced inwards and 
formed a very marked projection. It was readily reduced by pressure 
under chloroform, at a moment when the distal end of the foot was 
drawn outwards. I have the notes also of a case of dislocation of the 
internal cuneiform bone upwards with the metatarsal bone of the Dislocation of 
great toe, in a man et. 24; of a second, in a man et. 30, in which the bond egy 
same bones were displaced inwards, the accident having been produced pias 
by a weight fulling on the outer ankle when the foot was resting on 
the great toe. In both, reduction was readily effected with a good 
result. 

Holthouse informs us that the internal cuneiform bone may be sepa- 
rated from all its articulations, and thrown upwards andinwards. The 
three cuneiform bones are also sometimes luxated together upwards, 
and without much difficulty may be reduced by pressure, 

The scaphoid and cuboid bones may also be displaced. Malgaigne Dislocation 
has described this accident as a middle tarsal dislocation; Liston has we ‘4 
described it in his ‘ Practical Surgery ;’ and Sir A. Cooper in his work pie cuboid. 
‘On Dislocations.’ 

Dislocations of the metatarsal bones may likewise occur. In 1854, I Dislocation 

saw a case recorded by Mr. Cock (‘Guy’s Rep.,’ 1855), in which the Sai 
entire metatursus appeared to have been separated from its attachment pones. 
to the cuneiform and cuboid bones and thrown on the dorsal surface of 
the instep, where their bases could be seen and felt. The internal 
cuneiform and navicular bones appeared to have been likewise injured. 
The injury was the result of a crush from the wheel of a railway 
waggon. All Mr. Cock’s efforts at reduction failed, but a good foot 
was secured, and the man subsequently returned to his work as a 
labourer on the railway. 

In March, 1884, a man, et. 36, came under my care with displace- 
ment of the three inner metatarsal bones upwards and outwards, 
caused by the passage over the foot of the wheel of a cart loaded with 
a ton and a half of bricks. Under chloroform and by manipulation 
the bones were readily reduced and a good result ensued. I suspected 
at the time there was a fracture of the third bone. 

Dr. Hetzig (‘Syden. Soc. Bien. Rep., 1865-6), who gives us an 
analysis of 29 cases of these tarso-metatarsal dislocations, states, that 
18 were of single bones, 16 of the entire metatursus, some of these 
being lateral and others vertical, as in Cock’s case. In the former, 
greater inconvenience follows from a failure in reduction. 

Dislocations of the phalanges are less common tlian those of the Dislocations 
finger, and chiefly occur upwards from direct violence to the ends of of the 
the toes, and, as a rule, are compound. The great toe is the one phalanges 
usually injured, and, as in the thumb, considerable difficulty is at times 
met with in its reduction, the ligaments and many tendons around the 
joint affording an explanation of this fact. Such a case should be 
treated in the same way as dislocation of the thumb. Reduction must 
always be effected, when possible, by extension and well-directed 
pressure; forced flexion or extension sometimes facilitates the 
process. 


In hip joint. 
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® 
Congenital Malformations (dislocation) of Joints. 


It has been the habit of authors to describe cases included under the 
above heading as examples of dislocation ; but it is clearly more correct 
to regard them as malformations, for as met with in the shoulder, 
clavicle, wrist, and lower jaw, they are always associated with a want 
of development in the bones, and paralysis of the muscles of the part. 
When seen in the hip, there is likewise good reason to believe that 
congenital deficiencies are also present, as the anatomical facts which 
bear upon the point support this view; one such is given by Cruveil- 
hier in the second plate of the second volume of his ‘ Pathological 
Anatomy,’ where an engraving of a skeleton in which this congenital 
displacement existed, shows it to be the result of a want of depth, from 
incomplete formation, of the acetabulum; and another is furnished by 
a valuable preparation in the Middlesex Hospital Museum (Prep. 12, 
series 3), in which there is practically no acetabulum, but a strong 
capsule and a well-developed head of the femur without 4 ligamentum 
teres. 

Dr. A.G. Drachman (‘ London Med. Rec.,’ May 18th, 1881) reports a 
case of a child born of a mother with this deformity, who died on the 
seventh day, in which the left acetabulum was considerably shallower 
than normal, and the ring of cartilage was turned outwards at the 
superior, posterior, and outer part, forming an inclined plane over 
which the head of the femur glided upwards and backwards on the 
ilium. The whole of the left side of the pelvis was atrophied, and the 
atrophy extended to the head of the femur, which, as well as the head 
of the bone on the right side, was small. 

Mr. Barker pointed out in a discussion at the Roy. Med. and Chir. 


Fra. 471. Fic. 4714. 
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Case of congenital displacement of both femora. 
Anterior view. Side view. 


Soc., November 17th, 1883, that in the Musée Dupuytren the specimens 
showed either absence of the ligamentum teres or its lengthening to a 
mere cord 24 inches long. 
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This congenital displacement of the hip is by no means an uncommon Congenital 
affection, and is often mistaken for hip or spinal disease, more particu- aia 


“larly when one joint alone is implicated. It affects both joints in one 
third of all cases, and occurs in female rather than male children in 
the proportion of 5 to 1. It is found also in those who are in all 
other respects well in health and perfect in form, and although it has 
been boldly asserted that “it is beyond doubt that this dislocation is 
produced at birth through downward force applied to the thigh in 
endeavouring to hasten the birth in breech presentations,’ no 
evidence has been published to support the view. On reviewing my 
own experience, I must add that it does not in any way encourage 
such an opinion, for whilst in no case have I been able to learn that 
a breech birth took place, I heard in the majority that a natural birth 
occurred. 

The symptoms of the displacement are very marked, and in its 
double form are well shown in the foregoing drawings taken from life 
(Figs. 471, 4714), the most conspicuous being lordosis, a peculiar 
breadth of hips, rounding of the buttock, rotation of the whole ex- 
tremity and foot inwards, and slight flexion of the thigh—in fact, the 
symptoms of dorsal dislocation of the hips. 

The lordosis is produced in these cases in the same way as it is in the 
accidental dorsal dislocation, or the acquired displacement of the head 
of the femur in hip disease, and can be effaced by elevation of the 
limb, with the patient in the horizontal position as in those cases (Figs. 
539, 541). 

The movements of the joint are good, at times perfect, and give rise 
to no pain. The head of the femur also rotates 47 

a B, 
smoothly on the ilium. 

When one joint only is affected (Fig. 4718), there 
will be shortening of the limb for about an inch, and 
on comparing the affected with the sound side it will 
be at once seen that this shortening is in the thigh, 
and that the trochanter is drawn up to the level of the 
anterior superior spine of the ilium. 

The walk of a patient with a double displacement 
is very curious; it is a kind of “roll,” not unlike that 
of a woman going upstairs who has some loosening of 
her sacro-iliac joints or very broad hips. While a 
patient with a single affected joint limps and has an 
awkward gait, which has often led parents and others 
to suspect hip or spinal disease, more particularly 
when by over-use of the malformed joint, pains are 
excited. Occasionally the muscles of the affected 
limb or limbs are weak, but this is met with in only 
exceptional cases. aa 

TREATMENT.—Nothing can be recommended with Congenital 
the view of cure, for art cannot supply a natural de- , displacement of 
ficiency or make up for a defect of structure in the ee oa 
bones of the joint. Still, surgery can do much towards 
the prevention of additional trouble by exercising the muscles of the 
limb and body without fatiguing them; forbidding excessive standing 
or walking during the years of growth, and attending to the general 
health. 





Symptoms. 


Lordosis : 
how 
produced. 


When one 
joint is 
affected, 


Peculiar 
walk. 


Treatment. 


396 ON FRACTURES. 

Mechanical appliances are to be condemned as useless, if not worse, 
They have been employed on a wrong principle, or rather on a want of 
due appreciation of the conditions of parts, and therefore with only » 
vague hope that they may do good. These observations apply as much 
to the use of an extension apparatus as to operative interference, 
although with more force to the latter. 


CHAPTER XXXI. 
ON FRACTURES. 


When a bone is broken, it is said to be fractured ; when the skin and 
soft parts covering in the broken bone are whole, the fracture is simple 
or subcutaneous; when a wound exists communicating with the broken 
bone, whether the wound be caused directly by the same force that 
produced the fracture or indirectly by the bone perforating the skin, 
the fracture is compound. A simple or compound fracture is said to be 
Varieties of “complete” when the solution of continuity is complete ; “incomplete,” 
fractures. © when the bone is only “cracked,” “fissured,” or “bent,” as in “ green- 
stick” fracture, where the bone is splintered on its convex surface and 
not on its concave; “splintered,” when only a portion of the bone is 
cut off either by a sabre wound, in machinery, or by some local injury 


Definition. 


Fia, 472. 
CoMPLETE FRACTURES. 
Transverse, Spiral. Dentated or Oblique and 
comminuted. multiple. 





Prep. Guy’s Hosp. Mus. 


chipping off the edge of a bone; “ fissured,” when the line of fracture 
extends partially or wholly through the bone and no separation of the 
fragments exist; “impacted,” when one end of the broken bone is 
driven into and fixed in the other, A bone may also be perforated by 
# gunshot or punctured wound, 
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A complefe fracture may be transverse, oblique, longitudinal, spiral, 
dentate, or comminuted; multiple of the same bones, or of contiguous 
bones, of separate or distinct bones (vide Fig. 472). All fractures may , 
likewise be complicated with other injuries, those into joints being the 
most important. Fractures and separations of epiphyses are also 
intimately connected; but fractures may occur at any age, while sepa- 
ration of the epiphyses is rarely found in subjects above twenty-one. : 

A fracture may be met with at every period of life; indeed, it may Time of life. 
occur in utero from some external violence, and, when the accident has Intra- 
taken place some time antecedent to birth repair may have gone on to Uterine. 
completion although in most cases with deformity—the vis medicatrix 
nature being, as Billroth well observes, a better physician than surgeon. 

I have seen this in an infant who was born with a humerus bent at In infancy, 
right angles, evidently from a repaired intra-uterine fracture. During 

the delivery of a foetus, by turning, the shaft of a femur, tibia, or fibula 

may be displaced from one 
or both of its cpiphyses. Fie, 473. 
By hyperabduction of the Pm escem em, 
femur the upper epiphysis 
of the bone is likely to 
suffer, and by traction on 
the foot those of the lower 
end of the tibia and fibula. 
cerned ea Incomplete fracture oe clavicle: From ‘ Holmes’s 
June, 1880. M. Delore, 

‘Dict. Encyclopéd. des Sciences Médicales,’ iv. 201; 1879). The frac- 
turesof infancy are 
comparatively rare, Fra, 474. 
and are commonly = 





; Incomplete 
incomplete, or fracture. 

“ preen-stick.” Fig. 

473 illustrates this 

in the clavicle, and 

Fig. 474 in the pa- , Case of. 


rietalbone. The lat- 
ter was taken from 
a child, et. eight 
months, who was 
thrown out of a 
perambulatoron the 
pavement. No sym- 
ptoms of brain dis- 
turbance followed 
the accident at any 
time. The drawing 
was taken on the 
second day follow- 
ing the accident. Incomplete fracture of the parietal bone of infant. 
The case occurred i 

in the practice of Mr. Harris, of South Hackney. In some such cases 
as these, the depression in the bone may, as time passes, be gradually 
pressed out, but in others it is permanent, 





Impacted. 


Diseased 
bones 
predisposed 
to fracture. 


Fracture 
from 
muscular 
action. 
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Fractures in the adult are mostly complete, though -an, incomplete’ 
fracture may occur. Impacted fractures (Fig. 475) are chiefly found 
in the aged, the bones at this period of life being more brittle than 
they are in younger subjects. They are commonly met with in the° 

neck of the femur and the lower 

Fia. 475. end of the radius, although they 

occur in the neck of the humerus, 

and other parts. Thusin Fig. 612 

is illustrated an impacted fracture 

of the shaft of the femur. Many 

comminuted fractures are doubt- 

less due to impaction of one frag- 

ment of bone into the other, and 

to the subsequent splitting of the 
latter. 

Men are more exposed to frac- 
tures than women on account of 
their more constant liability to in- 
jury, and those bones suffer the 
most that are the most exposed to 
external violence, hence the fre- 
quency of fracture of the lower 
extremities. 
tala qeacietalee Netra ite oa Bones in some subjects are very 

sthigh-boue. ‘Take from artnet 64, brittle, and br eak from i slight 

who recovered from the accident. causes; ff ragilitas ossium is said 

then to exist. ‘This condition may 

be hereditary. These bones, however, as a rule unite rapidly. In 

August, 1883, ] saw a case of fracture of the neck of the thigh-bone 

which took place when a woman, et. 83, was slowly walking from her 
bed to a chair. 

Diseased bones are always predisposed to fracture from slight causes, 
more particularly the rickety and cancerous, and likewise bones that 
are weakened by the presence of tumours or some syphilitic or other 
inflammatory affection. 

In diseased or brittle bones muscular action may be enough to cause 
fracture. Thus, I have known a thigh to be fractured in turning in 
bed, in an epileptic attack, and in swinging it over the side of a cart; 
the humerus, in the act of embracing a wife; and in a man, et. 26, 
from throwing a stone; the clavicle, from lifting a heavy weight; the 
ribs, in coughing; the radius, from wringing clothes; and every 
Surgeon knows how frequently the patella and, more rarely, the ole- 
cranon are broken from muscular spasm. Mr. Parker records (‘New 
York Journ. of Med.,’ July, 1852,) a case in which a dentist, at. 38, 
broke his humerus while drawing a tooth. Mr. J. Anningson, of 
Burnley, has recorded a case of a woman, wt. 42, in which the upper 
three fourths of the tuberosity of the calcis was fractured, and displaced 
upwards by muscular action (‘ Brit. Med. Journ., Jan. 26th, 1878). 
Mr. Ball likewise records a similar case (‘Dublin Path. Society’), 
Nov., 1880. 

Patients with disease of the nerve centres are very prone to suffer 
from fracture. Davey, in 1842, noted the fact that lunatics often so 
suffered, and the frequency of broken ribs from slight causes in lunatic 
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subjects cane be explained by this liability. Weir Mitchell, in 1873 
(‘American Journ. of Med. Science,’ July), first called attention to 
the connection between fracture and locomotor ataxy and suggested 
id ° eye e 
impairment of nutrition as the cause. Later on Charcot emphasiz 
the fact, and at the same time noticed how rapidly repair took place in 
the broken bones. 

“ From a review of the observations made on the bones of two insane Fractures in 
patients,” writes Dr. Omerod (‘St. Bart. Hosp. Rep.,’ 1870), “it may seni 
fairly be inferred that the brittleness of the ribs depended on a morbid Oraaedis 
condition of the bones, and that this condition was general, affecting observations. 
different parts of the osseous system coincidentally, though more 
marked in the ribs than in some other more compact bones. The process 
was essentially one of absorption of the internal structure of the bone, 
the osseous tissue being replaced by an excessive deposit of the fatty 
matters normally existing in its interior. Thus the usually invisible 
membrane lining the Haversian canals, and forming the coats of the 
vessels lying there, was thickened into a membrane of cognisable struc- 
ture and dimensions. The space for this thickening was obtained by 
removal of the innermost concentric lamine ; and from this point a 
change was propagated which resulted in or tended to the removal 
of each entire Haversian system. In the whole bone there was a 
loosening of the mutual connection of the lamine and an obscure dis- 
integration of the osseous structure itself and a general infiltration of 
oily matter into the substance which had intruded itself within the 
Haversian canals, and into whatever part of the compact structure of a 
bone could find room for it.” 

In confirmation of these views ] may mention, that I attended, 
with the late Dr. Black of Canonbury, a middle-aged lady, the sub- 
ject of dementia and epilepsy, who in nine or ten fits, none of them 
having been violent, broke a bone, and on several occasions two. The 
fractures took place when the patient was in bed by mere muscular 
action, and repaired well; indeed, as well as if the subject of them 
had been quite healthy. 

The immediate cause of fracture is usually some direct violence 
applied to the part, or it may be ¢nderect, the bone, under some 
bending force, giving way at its weakest point; “in the line of exten- 
sion, not that of compression.” — Teevan. 

Indirect fractures are, as a rule, of the simplest kind, unless com- 
plicated with joint dislocation; when compound the soft parts are 
mostly injured by the protrusion of the fractured bone. 

Fractures the result of direct violence are always the most severe, 
the same violence that breaks the bone injuring the soft parts over it, 
and often fissuring and comminuting it. 

The mode of production of a fracture is, consequently, a point 
of great practical importance, both for diagnosis, prognosis, and 
treatment. 

SymproMs.—The diagnosis of a fracture is usually easy, though in piagnogis, 
exceptional cases it is difficult, if not impossible. It is easy when, when easy. 
after a blow or fall, attended by the sensation of something giving 
way, deformity is found, with inability to move the limb; and on 
manipulation, abnormal mobility of the injured limb exists, with 
erepitus from the rubbing of the broken fragments together; when 
pain attends any attempt at movement, and swelling rapidly follows 


Cause. 
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. the accident; and when shortening exists, which is femedied by 


When 
difficult. 


Deformity 
dependent 
on plane of 
fracture. 


Muscular 
action the 
cause of 

deformity. 


extension. 

The diagnosis is difficult when, as in impacted fractures, abnormal mos 
bitity and crepitus are absent, and only slight but fixed deformity exists ; 
when local pain and shortening are the only symptoms, and when the 
nature of the accident is the only guide. When a transverse fracture 
of such a bone as the tibia exists without displacement, and with no 
fracture of the fibula. When the fracture is into or in the neighbourhood 
of a joint, and there is much swelling of the injured part; and when a 
fracture and dislocation co-exist. 

It is always difficult and at tires impossible to make out a simple 
fissure of a bone, cranial or otherwise; and the same may be said of 
a fracture of the pelvis or thorax; such injuries as these can be made 
out only by the natural symptoms of fracture, as they are called, 
and by such as are referred to the contents of the cranial, thoracic, or 
pelvic cavities. 

When a bone is broken near a joint, and effusion into it follows 
the injury, the Surgeon should suspect the presence of a fissure of the 
bone into the articulation ; and when a V-shaped fracture of the lower 
third of the tibia is present the V occupying the internal or kubcuta- 
neous surface of the bone, and not the crest (vide Fig. 527), this com- 
plication is to be looked for. 

It is sometimes difficult to diagnose a fracture from a separated 
epiphysis. 

When a fracture is transverse (Fig. 472, 4) there may be no or only 
some slight lateral displacement ; when oblique (Fig. 472, p) there 
will probably be some shortening of the limb from the drawing up of 
the lower portion of the limb, or riding, as it is called, of one end over 
the other. At times there will be rotation of the limb, and in commi- 
nuted fractures separation of the ends of the bone (Fig. 472, 0). 
These points will be greatly determined by the character of the frac- 
ture, the bone that is involved, and the amount of muscular action that 
influences the fracture. 

In parallel and conjoined bones of which only one is broken, the de- 
formity that exists is likely to be less marked than where asingle bone 
is broken; for, under these circumstances, the non-fractured bone tends 
to neutralise the action of the muscles through which deformity or 
contraction usually takes place. Muscular action is undoubtedly the 
main cause of deformity, tonic action of the muscles existing under all 
circumstances, and spasmodic action when the muscles are irritated by 
fragments and attempts at reduction. 

Muscular spasm being the main cause of deformity and shorten- 
ing of the limb after fracture, it becomes an important point to recol- 
lect in treatment that the peculiar deformity associated with any 
special form of fracture can be obviated by neutralising the action of 
the muscles that produce it. Thus, in fractures of the humerus above 
the insertion of the deltoid, the action of the latter muscle will be to 
draw the lower fragment up and outwards, while the pectoral muscle 
has a direct influence in drawing in the upper fragment. In fractures 
of the humerus below the insertion of the deltoid, the tendency of this 
muscle will be to draw the upper fragment outward, and the brachialis _ 
anticus has an equally powerful tendency to draw the lower half 
‘forward. In fractures of the thigh-bone below the minor tro- 
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chanter, the psoas and iliacus muscles naturally draw the upper 
fragment forwards, and rotate it outward, and, in fracture of the con- 
dyles, the gastrocnemii have a powerful tendency to draw the lower 
end backward. 

When a bone is fissured, and not displaced, the periosteum not 80b- 
being divided, there will be but little displacement; in children this ad aay 
condition is often found. 

Crepitus, or the grating sensation caused by the rubbing of the ends Crepitus. 
of the broken bones together, is a most valuable sign of fracture, and 
when detected, during the examination of a limb supposed to be frac- when not to 
tured, the diagnosis is made clear, but when other symptoms of fracture be lovked for 
sufficient for a diagnosis are present, it need not be looked for. In 
impacted fractures, as of the hip, it can only be felt on loosening the 
impacted fragments, and consequently by doing irremediable harm ; 
this error is serious, and should be avoided. In incomplete fractures 
crepitus is also absent. In fact every fracture or suspected fracture 
should be manipulated with the utmost gentleness, in order that as 
little displacement and local injury may be inflicted as possible, for the 
bulk of fractures can be made out with certainty without crepitus. As 
& symptom, however, it is always of great value. 

The crepitus of effusion or of the thece of tendons must not be mis- Synovial 
taken for that of a broken bone. It isa soft crepitus rather than a cenita 
hard one, as in bone. Bursal crepitation is particularly liable to 
mislead. 

When some swelling follows immediately upon the accident it means 
ruptured blood-vessels, arterial or venous. When it occurs within a 
few hours it is due to inflammatory effusion. 

In all cases of supposed displacement the normal condition of the oyation. 
limb must be inquired into, and the sound compared with the affected, 
for in more cases than one J] have known a natural or old acquired 
deformity in a limb mistaken for one caused by an accident, and 
attempts have been made to restore, or rather to reduce the parts to 
their supposed normal] condition. 

Prognosis.—Simple fractures, as a rule, do well. At Guy’s, in six prognosis in 
years, out of 469 cases of simple fracture of the thigh, 17 died, or 3°5 simple 
per cent.; of 888 examples of simple fracture of the Jeg, 8 died, fracture. 
or not 1 per cent.; of 123 cases of fractured patella there was no 
death. 

The same statistics inform us that one tenth of all cases of fracture 
of the thigh are compound, and as are also one fifth of all fractures of 
the leg. 

Compound fractures are always serious accidents, those of the upper In 
extremity being less fatal than those of the leg, and these less so than compound. 
those of the femur. Thus, at Guy’s, in six years, out of 94 cases of 
compound fractures of the arm and forearm, 16 or 17 per cent. died, 
or 1 in 6 cases; out of 202 cases of compound fracture of the leg, 56 
or 27°7 per cent. died, or 1 in 4 cases; and out of 52 cases of compound 
fracture of the thigh, 19 or 36°5 per cent. died, or 1 in 3—the mor- 
tality increasing by 10 per cent. in each group. These statistics, 
however, but roughly indicate the risks of the different accidents, as 
they include smashes of limbs with the compound fractures. 

As a cause of death after fracture of the long bones, Professor yat 
Czerny, of Freiburg, has proved in an able paper (‘ Berliner Klinische embolism. 
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Wochenschrift,’ Nos. 44 and 45), that “fat embolism ” iso be taken 
into account; the fluid fat of the bones being taken up by the veins 
and carried to the central organs—brain, lungs, and kidneys, &c.—and 
thus causing death. This result, he states, is a common cause of death 
when a bone is much fissured and the cancellous tissue laid open as in 
the V-shaped fracture of the tibia, and more particularly when this is 
compound. He does not inform us how this accident can be avoided. 

TREATMENT.—The principles of the treatment of fractures are very 
simple, though the practice is often very difficult. To restore a bone 
to its normal position, and to keep it there by means of surgical appli- 
ances, or as John Hunter expressed it in 1787, “to place the parts in 
& proper position by art, that is, as near their natural position as 
possible, and keep them so” are simple rules to be observed, but to 
carry them out often demands the highest surgical skill and ingenuity ; 
and yet the whole treatment of fractures is really comprised in these two 
indications. 

In examining a fracture, the greatest care is requisite, and only suffi- 
cient manipulation should be allowed to ascertain the seat of the fracture, 
the dine of its direction, and the tendency a fragment may have to ride 
in any direction—this special tendency being the one point to be 
remembered in the treatment. These points, moreover, should be made 
out at the single examination prior to treatment; for repeated exami- 
nations whether by the responsible Surgeon or his assistants are to 
be condemned, as they can only do mischief by exciting more local 
irritation than is necessary, and adding to the injury which the muscles 
and soft parts have already sustained. For this reason, when after an 
accident, a fracture is suspected to have taken place, the Surgeon or 
bystanders should do no more than bind the limb to some immovable ° 
apparatus such as a wisp of straw, a bundle of sticks, or two pieces of 
wood fixed by a handkerchief, till the sufferer has been carried home 
and placed in a position in which he is to be treated. When the lower 
extremity is the affected part, the injured limb may be bound to the 
sound one, the latter acting as a splint. 

In compound fracture, the same precautions are necessary. Bleeding 
should be arrested by the application over the wound of a pad or 
bandage kept in position by means of pressure and the elevation of the 
limb, while in more severe cases the tourniquet or some local pressure 
over the main artery may be called for. 

If these precautions are not observed on the field, many lives are lost 
from hemorrhage, simple fractures are turned into compound, while 
compound fractures are made worse. 

When a patient is placed in bed where he is to be treated, the frac- 
ture ought to be manipulated, and its position, nature, and peculiar 
tendency made out, and when made out to be “ set,” or put up, at once. 
The only exception to this rule is, when time has been allowed to pass 
before treatment is commenced and much oedema or swelling of the 
injured extremity exists, then it is better to fix the injured limb 
raised upon a pillow with a long sand bag on either side to act asa 
splint, and possibly a third round the foot, the pillow and side sand 
bags being firmly bound together by a strip of bandage and the whole 
forming an immovable apparatus. Mr. Aston Key, indeed, was 80 
fond of this mode of putting up fracture of the leg that in my “dresser” 
days it was the usual mode of treating them all through their course, 
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that is, for the first month or five weeks, till they could be put up in 

somé starch or other immovable apparatus, and the patient allowed to 

get up. The method is comfortable and satisfactory to the patient, but 

it wants closer attention on the part of the Surgeon than can often be 

iven. 

5 In “setting” a fracture some care is needed, and the opposite and Setting 
corresponding limb should always be before the Surgeon as a guide. fracture. 
Inquiries should also be made as to the condition of the limb before the 
accident, whether it was deformed or shortened from any previous 
fracture or disease, congenital or otherwise, for I have known an injured 

leg to have been likewise violently and unnecessarily manipulated to 
restore a supposed fractured bone to a position that it could not be 

made to assume on account of some natural deformity, and likewise a 
fractured thigh subjected to like rough treatment to bring it down to 

the level of its fellow, when an irremediable shortening existed from a 
former fracture. ; 

In extending a broken limb to restore the bones to their normal posi- es, 
tion, the upper portion should be firmly held by an assistant—to make extension. 
counter-extenston—and the muscles attached to it relaxed by placing 
the limb in a slightly flexed position; a second assistant or the Sur- 
geon may then extend the fractured end, while the latter gently mani- 
pulates the fracture to make out its points. The extension should be 
steady and free from all jerks and violent movements, gentle lateral, 
rotatory, or other movements being given as required to restore the 
displaced portion of bone; the pressure of the thumb or finger being 
freely used to bring about an accurate co-aption or setting of the 
fragments ; for the Surgeon must remember that muscular contraction 
is better overcome by continued extension than by temporary force, 
and that for the treatment of fractures generally, moderate extension 
continuously applied is preferable to forcible extension in any of its 
forms. ‘The inhalation of chloroform at times is a valuable aid in Chloroform. 
the reduction of a fracture. 

If, when the fractured bones have been reduced, muscular spasm is Division of 
s0 severe as to render it impossible to keep them in sifd, a condition ‘*24o"* 
which is not uncommon in fracture of the leg, the tendon of the 
offending muscle may be divided. In otherwise intractable fracture of 
the leg, there is no operation of greater value and attended with less 
evil than the division of the tendo Achillis. In a general way, how- 
ever, the muscular spasm ceases after the first three or four days. 

When the fracture has been reduced, and by manipulation co-aptated Splints. 
or “set,” splints or other mechanical appliances are necessary to keep 
the bones in their normal position, and the simpler these appliances 
are the better, so long as they fulfil their purpose. These splints 
should always be well padded, and the pads so adjusted as to fit into 
the inequalities of the limb, and protect it from any local pressure. 

They should be firmly and immovably fixed to the limb by inelastic 
straps or bandages and the seat of fracture as a rule, should be 
left exposed for the Surgeon’s examination, in order that the fracture 
may be re-adjusted if displacement take place. To cover up a broken 
bone by bandages or splints is a mistake. The position of the bone 
during the progress of repair should be always open to view, the 
ormer practice being based on hope, the latter on certainty. Pott’s 
rule, that the splints should include the joint above as well as below 
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the fracture is sound, though it cannot always be folléwed. Every 
joint, however, should be fixed when by its action the broken béne is 
rendered movable. ° 

When one bone is broken in a limb where double bones exist, th 
second acts as a splint and keeps up extension. Under these circum- 
stances a simpler apparatus is required to keep the fractured bone quiet 
‘and restrain the action of the muscles that move it than under other 
circumstances. 

Extension is a valuable and necessary adjunct to other treatment, 
and should be kept up by means of weights, pulleys, or such other 
appliances as the ingenuity of the Surgeon may suggest. These means 
however, will be described in the treatment of special fractures. 

After the setting of the fracture, the essential point to be observed 
in its treatment is, the immobility of the broken bone ; and next to this, 
its exposure to observation during the progress of repair to render 
certain that the bone has maintained its right position. 

The treatment of compound is similar to that of simple fractures, 
plus the treatment of the wound with its complications and the broken 
fragments or projecting portions of bone, ‘‘ but rest of the bone is 
the great object we have to aim at.”—John Hunter, 1787, 

These fractures should be “ set” in the same way as the simple, great 
care being observed in the manipulation that the soft parts are not 
more injured; loose fragments of broken bone must be taken away, 
projecting portions excised, and the bone reduced, the wound being en- 
larged when necessary to facilitate this act ; the injured parts, too, ought 
to be thoroughly cleansed and all wounded vessels twisted or ligatured ; 
the bones should then be fixed immovably by means of splints, inter-, 
rupted splints being often required. When the wound is not very ex- 
tensive, it should be sealed by means of a piece of lint saturated with 
blood, or, with what is better, the compound tincture of benzoin. If 
the carbolic acid dressing is employed, the wound should be well 
washed with a weak solution of one part in a hundred, and dressed 
under the spray. The wound should be interfered with as little as 
possible, since now, as when the following words were uttered :— 
“The great mischief and bad success arising in the treatment of 
compound fractures is the dressing them every day and applying 
fresh poultices, which necessarily move the ends of the bones. The 
limb if possible should never be moved.” —John Hunter, MS. Lect., 
1787. 

When the soft parts are much crushed, and the large vessels and 
nerves injured, amputation may be called for, more particularly in old 
subjects. 

In compound fractures “scarcely any amount or form of fractured 
bone alone,” writes Skey (‘Operative Surg.’), “would justify the im- 
mediate resort to the knife if taken singly, even supposing the bone 
fractured extensively into a large joint; for in such a case, although 
anchylosis of the joint would probably occur, it would prove a lesser 
evil than that of amputation. Superadded to a compound or commi- 
muted fracture of bone, the injury may be rendered yet more serious 
by extensive laceration of the muscles. In considering this latter 
condition much will depend on the kind of laceration, whether the. 
muscles are merely cut asunder, or whether contused or torn, and 
whether this injury involves a few only or the majority of the muscles 
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of the limb. ’ Again, we must examine with great care the condition 
of the vessels. Is the main trunk whole ? we might ask, in the sup- 
posed case of fracture of the thigh; or in that of the leg, is the pos- 
terior tibial artery torn? Is the limb colder than its‘ fellow, or is the 
temperature considerably lower than the rest of the body? If so, 
probably one or more arteries are divided. What is the condition of 
the nerves? Does sensibility extend to the toes? If not, probably the 
nerve is divided also. If the evidence of the integrity of both artery 
and nerve fail, and the sinking temperature of the limb and the loss 
of sensibility continue to increase, we have no alternative but ampvu- 
tation.” 

If a doubt exist in the mind of the Surgeon on the necessity of Rule. 
immediate amputation, he should wait, unless the patient be old, in 
which case let him act promptly. 

Simple fractures into joints require special treatment, as in a large simple 
number of cases although not in all, some impaired mobility of the fractures 
joint will ensue; for this reason the joint itself should be placed at 0 Jomts. 
the most useful angle, and so fixed. 

Compound fractures into joints generally demand excision or ampu- Compound 
tation. In the upper extremity when there is any hope of saving the cite lout 
limb, excision is doubtless the better operation. In the lower, the 
expectant treatment is certainly better than excision, and probably 
better than amputation if the parts are not so injured as to render 
amputation at once a necessity, and if the age and general condition of 
the patient justify an attempt to save the limb; but these points will 
again have to be considered among the special fractures. In gunshot 

+ wounds these views are now generally entertained. 

The Fracture Bed.—The best is, without doubt, a good horsehair mat- Fracture bed. 
tress placed on a bedstead with a firm bottom ; but where this does not 
exist, a board beneath the mattress is a good substitute. A canvas 
bottom, however tightly corded, always yields, and a feather or ordinary 
spring bed is not to be sanctioned. The woven wire mattrass is ex- 
cellent. 

The sheet covering the bed should be stretched and kept smooth 
several times daily so that no “ ruck ” takes place, bed-sores being more 
frequently caused by such than by pressure. In fracture of the lower 
extremity the head of the patient should not be raised too high, the use 
of one small pillow being ample. 

Splints made of wood, iron, felt, or perfcrated zinc may be employed, gp iints, 
and the different forms will be given when the special fractures are 
considered. As a@ rule, the simpler in construction they are the better; 
and before adapting one to the broken limb it is well to fit it to the 
sound. The splints should invariably be quite clean. 

Pads.—All splints should be well padded and their edges carefully Pads. 
protected. The pads should consequently be well fitted, broad, and 
overlapping the sides. The best materials for these are tow or fine 
oakum, cotton, or sheep’s wool, or, strips of thick flannel enclosed in a 
casing of soft linen or lint. The pads should be first fixed to the splint 
by tapes, or, by what is better, some pieces of strapping. 

Besides wooden and iron splints, the “immovable apparatus” for Immovable 
fractures is @ very favourite one, and the material employed may be bandages. 
left to the fancy or convenience of the Surgeon. 

In fractures of such single bones as the fibula or tibia where no dis- 
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placement exists, their primary treatment by some immovable apparatus 
is very valuable, the limb being either put up at once before swelling 
has appeared, or as soon as the swelling, &c., has subsided. In other 
cages it is inexpedient to employ it for at least ten or fourteen days, 
until swelling has gone and a certain amount of repair taken place. In 
the fracture of long bones such as the femur, it is better to postpone 
its application until union is complete. Some excellent Surgeons, and 
among them Erichsen, employ the immovable apparatus from the very 
first. The mode of its application is as follows:—In all cases the 
limb should be cleansed and carefully dried, the bone itself being well 
protected by cotton-wool or a flannel bandage. The bandage with the 
stiffening material, is then to be prepared, and should be put on as 
smoothly as possible, no more “ ‘ turns ” being employed than are abso- 
lutely necessary. 

Splints of gutta percha, millboard, leather, Cocking’s poroplastic, or 
hatter’s felt, or perforated zinc, may be employed as additional sup- 
ports when complete immobility is demanded. The first five materials, 
after having been cut to pattern, should beforehand be well softened 
by immersion in hot water or hot air and then moulded to the 
limb; the zinc should be carefully cut to fit it and well adjusted. 
These splints should be applied over the cotton wool or flannel 
bandage, and the prepared bandage then bound round. When starch is 
used (Seutin’s bandage) it should be exterior, two or three coats being 
employed. The same may be said when the white of egg or dextrine is 
employed. When gum and chalk are used, the same mode ought to be 
followed, the mixture consisting of equal parts of finely powdered gum 
and chalk made into the consistence of thick paste by the addition of 
boiling water gradually stirred into it. This bandage is more solid than 
the starch. 

Mr. De Morgan prefers the glue bandage; the best French glue, 
after having been soaked in cold water and melted in a glue pot, being 
applied like the starch; the addition of about one fifth of the bulk of 
the solution of methylated spirit hastens the drying. 

When plaster of Paris is employed, the bandage should be of some 
loose texture and that made of book muslin or crinoline is probably 
the best. It should be prepared beforehand by well rubbing fresh 
dry powder into its texture, and should be made ready for use by being 
thoroughly wetted in a bowl of water for two or threg minutes; some 
additional plaster being rubbed with water into the bandage as it is 
unrolled to strengthen the whole. 

When the surface is extensive the setting of the plaster may be 
delayed by the addition of a little size or stale beer to the water with 
which it is mixed, while salt and the use of warm water increase the 
rapidity with which the plaster sets. 

The day following the application of this bandage, a coating of flour 
paste, gum, or even a coating of varnish, may be applied to prevent 
chipping. 

In the appendix to the ‘ Army Medical Report’ for 1869, Mr. Moffitt 
describes the Bavarian mode of putting up a fracture in an immov- 
able apparatus, a mode which deserves to be more widely known than 


it is. I have tested it well, employing gum and chalk instead of 


plaster of Paris, and can strongly recommend it ; being simple, it can be 
applied very quickly, aud is most effective. It is now in general use 
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at Guy’s, and is applied as follows:—The materials required to make Its mode of 
it are, a piece of stout, “ coarse house-flannel,” which has been shrunk, ®?P!tion. 
‘some precipitated chalk, mucilage of gum acacia, a good-sized cradle, 
and a stout needle and thread. When it is applied to the leg for 
fracture, two equal-sized pieces of the flannel are first cut, long enough 
to reach from the lower border of the patella to three inches below 
the heel, and, in breadth about six inches more than the circumference 
of the calf, so as to allow the edges to qverlap for about three inches 
when the flannel is folded round the leg. One of these pieces should 
now be applied to the leg, its centre corresponding with the centre 
of the calf; and its two flaps brought tightly together over the 
skin (Fig. 476), where they should be firmly stitched together, the 
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Bavarian or immovable splint. 
A. First layer of flannel applied to limb. B. Second layer about to be applied. 


stitches being inserted close to the bone. The stitching must be Bavarian 
begun at the upper part, carricd down to the hollow of the instep, splint. 
and then fastened off. Having arrived at this point, the next thing is 

to see that the foot is at a right angle with the leg; if left alone 

it will probably be at avery obtuse angle, and considerable force is 
sometimes necessary to bring the toes up, which must be done now or 

not at all. The stitching must next be begun on the sole of the foot, 
commencing at the toes and proceeding towards the heel, the flannel 

being tightly dragged downwards. 

The stitching along the sole of the foot being completed, the remain- 
ing piece along the dorsum of the foot may next be stitched, and after 
this there can be no fear of the foot changing its position. 

The limb will now be tightly encased in a layer of flannel, the edges 
of which are lying in adaptation in front of the leg. The flannel along 
the sole of the foot to within an inch of the stitches should next be 
cut off, and the edges turned back, At present the superfluous flannel 
along the front of the leg and dorsum of the foot should not be inter- 
fered with, but the limb slung up to the cradle by three or four pieces 
of bandage, pinned or stitched to the adapted edges of flannel in front 
of the leg (Fig. 476). This will have the effect of stretching the 
flannel, and making it more closely adapt itself to the shape of the calf, 
ankle-joint, &c., and allow the gum and chalk to be easily applied. 
The next thing is to make a thick paste of the gum and chalk, the con- 
sistence of honey, by stirring them together in a basin, which should be 
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spread thickly over the surface of the flannel with a brush, or rubbed 
in with the palm of the hand, care being taken that it enter all the 
little inequalities of the flannel. Having done this apply the outer+ 
layer of flannel, placing it just as the first was placed, with its centre 
corresponding with the median line of the calf, folding its edges closely 
around the leg, and bringing them up together in front over the edges 
of the previous layer. Keep them also in position in front by about 
half a dozen stitches, put through at intervals down the leg close 
to the shin. Along the sole of the foot this layer of flannel may at 
once be neatly finished off by turning in the edges and joining by 
stitches. ‘The whole should now be left suspended to the cradle for 
about twenty-four hours to dry, at the end of which time it may be 
taken down, and the splint removed from the leg by cutting up the 
stitches along the front of the leg and dorsum of the foot with a 
pair of scissors, aided by forcibly separating the adjacent edges of 


flannel. 
Binding It now only remains to trim up the splint by cutting off the super- 
splint. fluous edges, binding them with strips of leather made adhesive hy 


being spread with resin plaster, and inserting eyelet-holes at equal 
distances all down, so as to lace the splint up the front (Fig. 4764). 

For — If the splint is required for a Anee-joint some modifications of the above 
knee-jomt. plan is necessary, It;will not do to suspend the limb toa cradle by the 
edges of the flannel, as in the previous case, but the patient should be 
seated in a chair before a fire with the heel resting on another chair. Then 
the first layer of flannel should be tightly applied, its edges being brought 
up together in front, and stitches inserted close to the leg. The gum-and- 
chalk paste may now be thickly spread over the surface of this flannel 
and covered in by a second layer of flannel, exactly as in the previous case. 
This second layer may be fastened in front by a few stitches, and the 
whole allowed to dry. When quite dry the adjacent edges of flannel may 
be forcibly separated, and the stitches divided with scissors. Lastly, the 
superfluous edges may be cut off, two semilunar pieces cut out for the 
patella, the margins bound with leather, and eyelet-holes inserted for 
lacing up in front. To apply the splint to the Aip-joiné it is necessary 
that the first layer of flannel should surround the pelvis as high as the 
crests of the ilium, and also the affected thigh. It should then be 
stitched along the outer side in one continuous seam, and the superfluous 
edges allowed to remain in apposition. The gum-and-chalk paste must 
- then be applied, some difficulty being probably experienced in applying 
it over the sacrum, but the patient must be rolled first to one side and 
then to the other. While this is being done the second layer of flannel 
should be lying underneath, so as to protect the bed, which may then be 
adapted and fastened closely by a few stitches along the line of the 
previous sutures. When the whole is dry it may or may not be found 
necessary to rip it up, and insert eyelet-holes. If the splint fit closely, 
without causing any undue pressure, the edges may be cut off close, and 
the whole allowed to remain as it is, but for the sake of cleanliness, 
especially in children, it is generally better to cut up the stitches along 
the outer side, bind the edges with leather, and lace it up, so as to allow 

the splint to be removed as often as requisite. 
When extra stiffness is required in any of these splints the inner 
surface of the second layer of flannel may be covered with the chalk 
paste before it is applied, some strips of tin, or a piece of gutta-percha 


For hip-joint. 
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which has been moulded to the part should be introduced between the 
two layers of flannel.? 

* Mr. Croft has suggested a very excellent modification of the Bavarian, 
which is much used. It is made as follows: 

To make the splints—1. A piece of house-flannel, or an old Croft’s 

shrunk blanket, or any suitable substitute, is selected. The pieces *plut. 
may be shaped by measurement, taking the circumference of the 
limb above and below the knee, at the biggest part of the calf, just 
above the ankle-joint, from the front of the ankle-joint round the 
heel to the front again, and at the middle of the metatarsus. The 
flannel of each splint should be in width half an inch less than half 
the circumference at any of those points. The width of the two 
splints should be one inch less than the circumference of the limb 
at any corresponding part; it should be long enough to extend from 
above the knee to the middle of the metatarsus. Four pieces are re- 
quired—two for each splint. 2. Two bandages of common muslin are 
prepared, each five to six yards long and two inches and a half in width. 
8. A handful or two of good dry plaster is mixed with water to the 
consistence of thin cream. 4, The inside pieces of flannel may be laid 
on the table or bed, the outer surface being upwards. 5. The outside 
pieces are to be soaked in the plaster separately, and laid out on their 
respective inside pieces. 

Application.— Whilst traction is kept up and the ends of the broken Ks applica- 
bones are maintained in apposition, the splints are to be applied and “°™ 
smoothed; then the bandage is to be put on. ‘Traction is to be main- 
tained during the hardening of the plaster. The latter takes place in 
about three minutes. Next, the limb should be laid on a large, soft 
pillow, the toes directed upwards, and the knee a little bent. In the 
application of the bandage great caution should be observed that it is 
not drawn tightly anywhere, and that no one turn of the bandage is 
tighter than another. The support is to be equal everywhere. The 
two splints should not meet by about half an inch either down the front 
or back. The intervals are spanned by the dry porous muslin; at the 
sides the bandage is fixed to the splints by the plaster, which oozes into 
it from the outer layer of flannel. If it become necessary next day, 
or later, to ease the splints, or to inspect the limb at any spot, the ban- 
dage can be slit up with scissors along the middle line in front. One 
or both of the splints can then be eased from the limb, and readjusted 
by the addition of another bandage. It is undesirable to wholly re- 
move the splints. They are hinged together at the back by the muslin 
bandage which spans the interval there. The trimming of the appa- 
ratus may be done as soon as the plaster shall have hardened. Should 
the Surgeon be short-handed with regard to assistance, he may apply 
the outside splint first, and lightly bandage that on; and when that 
splint has nearly hardened he may put on the inside one. As swelling 
subsides, and the splints become more or less loose, an additional ban- 
dage should be put on. At the end of ten days, if the patient be con- 
valescing, the outside bandage may be gummed, ora fresh gummed 
bandage rolled on. That apparatus will last until splints are no longer 
needed. At the end of a fortnight or three weeks, as the case may be, 
the patient may leave the hospital for his own home. 


' Tam indebted to a valued pupil, Mr. W. H. Harsant, for the above description of 
the splint. 
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This mode of treatment is admirably adapted to oblique fractures, 
accompanied by displacement of the tibia, to cases of Pott’s fracture, 
and to comminuted fractures. ‘ 

In cases of compound fracture an opening suitable to the wound 
may easily be made, This splint is as good for joint cases as for those 
of fracture; indeed, it is by far the best immovable apparatus we 
possess. 

Mr. Hyde, of Mortimer Street, has introduced a “ leather-felt splint” 
of great value, which is readily applied, is light and strong, and rarely 
requires to be used with starch. Cocking’s poroplastic splint answers 
the same purpose, the splint becoming soft on immersion in hot air or 
water, and hard again within a few minutes of its removal. If, when 
moulded, it fails to fit exactly, it can be softened locally by the appli- 
cation of a hot-water sponge. 

Mr. L. Tait (‘ Med. Times,’ 1865) has suggested the use of paraffin 
for the same purpose, the melted paraffin being kept liquid by the 
immersion of the bowl containing it in hot water, the bandage as it 
is being applied being made to pass through the liquid paraffin, melting 
at 105° to 120° F. Two or more coats of paraffin may be painted over 
the whole. 

The liquid glass, silicate of potash, may also be used, the solution 
being painted over the bandage with a brush. I have used it, and like 


. it, but not so much as the splint I have described. 


By way of caution it should be stated that all starch, chalk, and 
plaster-of-Paris splints contract on drying, and from such contractions 
I have known harm, and even gangrene to follow. To guard against 
this contingency, when bandages are used, cotton wool should be applied 
freely around the limb; although in the Bavarian splint this precau- 
tion is not called for. 

On this account the practice of using these splints, as a primary 
application in the treatment of fractures is dangerous; for when 
swelling to any extent takes place the pressure may be most harmful. 

When pain or sweiling of the limb follows the application of any of 
these splints, they should be at once removed, the whole being cut up, 
with strong scissors from end to end, eyelets being subsequently 
introduced for laces to draw them together again, or, straps and buckles 
may be employed. 

Repair of Fractures.—In children broken bones repair rapidly, four 
weeks being ample time for the whole process to be perfected, while in 
the aged, ten weeks or more may be needed. Repair goes on more rapidly 
when the broken ends of the bones are placed and kept in position than 
when they are apart or not kept at perfect rest. When bones are 
maintained accurately in position or are impacted, direct union ensues 
as in the soft parts, but when movement is allowed, reparative material 
is poured out around the broken fragments, and the provisional callus 
of authors, or the ensheathing callus of Paget, is formed, which, acting 
as a temporary splint, keeps the bones in position till they unite by 
means of the permanent callus. The best repair of a fracture is the 
direct, and when provisional callus exists some mobility of the broken 
bone has been allowed, to a certainty. This addition to our knowledge 
is due to Sir. J. Paget, for until his day, a provisional callus was always 
looked upon as a necessary means for the repair of every fracture. We 
now know it is only present when mobility of the fragments interferes 
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with direct repair, and, in proportion to the amount ‘of provisional 
callus, may the extent of mobility be estimated. 

When a bone is Broken, blood is effused, the amount depending upon Effasion of 
the degree of injury to the soft parts and the amount of comminution 
of the bone; it is exceptional to find blood between the broken bones. 

In simple fracture the periosteum may be only torn across; in the Laceration 
comminuted it is more extensively injured, while in incomplete fractures Perosteum. 
it is probably always entire. 

After a simple fracture some slight inflammatory exudation may be 
poured out around the broken bone, which in healthy subjects is very 
limited and unattended by any constitutional symptoms. In more 
complicated cases or in cachectic subjects, the effusion may be extensive, 
and constitutional symptoms with febrile disturbance severe. Under 
favorable conditions, this inflammatory material will be absorbed with 
the effused blood. The true reparative material is poured out about the 
sixth or ninth day, and, when no displacement exists, it will be effused 
only between the ends of the broken bones ; when, however, the bones 
are comminuted it will be more diffused. When they are misplaced, it 
will be still less defined, and when the periosteum is much separated 
or torn, it will be poured out around the bones as a provisional callus. 

The true reparative products are chiefly poured out by the periosteum Reparative 
and endosteum, though the soft parts around at times add their quota. formes ve 
In the flat bones, the ossification of this reparative material has a pre- periosteum 
liminary fibrous tissue stage, and in the long after the blood has been and 
absorbed, the cell infiltration passes on to the formation of connective °adosteum. 
tissue or neoplasm which subsequently ossifies, in rare cases passing 
through the stage of fibro-cartilage. In children, it is probable that 

the cartilaginous stage always precedes the osseous, while in adults, the 

bone is poured out at once, which is probably always the case in all 
rapidly repairing fractures. 

Ossification may take place in the periosteal blastema or in the 
endosteal or in both—these points being greatly determined by the 
relative position of the broken ends of the shaft of the bone and the 
comminution of the fragments; great displacement and separation of 
the fragments being bridged over or cemented together by irregular 
masses of connecting bone tissue. 

When immobility of the broken bones has not been maintained, the 
bone cement or provisional callus will be very extensive. In the ribs 
where it is impossible to prevent movement, there is always some 
ensheathing callus; indeed, Dupuytren’s ring of provisional callus is 
constant. In the clavicle also it is common. In other bones, it will 
vary with the amount of movement that has been allowed in their 
treatment. When the movement is very great, the process of ossifica- Fibrous 
tion will not go on kindly, and ligamentous or fibrous union will union. 
remain, giving rise to an ununited fracture, and occasionally a false 
joint is formed. (A splendid example of this is represented in Fig. 477.) 

The rapidity with which ossification or true bony union is obtained in 
fracture depends much on the degree of immobility insured to the 
broken bones and the constitutional power of the patient. 

The periods in which the several parts of the reparative process Stages of 
are usually completed after fractures of adult human bones are ‘CP 
reckoned thus according to Paget :—To the second or third day after 
the injury, inflammation in and about the parts; thence to the eighth 
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or tenth seeming inaction, with subsidence of inflammation; thence» 
to about the twentieth, production of the reparative material, and its 
gradual development to its fibrous or cartilaginous condition; thence- 
forward its gradual ossification, a part of the process which is most 
variable both as to time of commencement and rate of progress, 
and which is probably rarely conpleted before the ninth or tenth 
week. 

In open or compound fractures, repair goes on very much in the same 
way as in simple; when they are made simple by sealing the wound, 
precisely the same process goes on. When the wound is left open and 
suppuration takes place in the soft parts around the broken frag- 
ments, repair goes on through granulation, the granulation tissue sub- 
sequently ossifying and passing into bone-cells; the process of repair 
under these circumstances is thus more gradual than where the 
reparative material is poured out between the broken bones, and 
proceeds directly to ossify. 

At times after a simple fracture, but more commonly after a com- 
pound, the fractured bone inflames, and, as a result, the broken frag- 
ments die wholly or in part, repair is returded and cannot be perfected 
until the necrosed bone has been cast off or removed. In comminuted 
compound fracture, this result is more common than in less complicated 
cases. In gunshot injuries of bones this comminution of the bone is 
the chief point of difference between them and other compound 
fractures. 

Compound fractures, as a rule, require for their repair three or four 
times the period required in simple. 

Ununited fractures are met with, when, from any local or general 
cause, ossific union is delayed or does not take place between the broken 
ends of the bones, and in by far the bulk of cases, this is the result of a 
want of that complete rest and quiet which is so essential for the ossific 
union of a broken bone. When the ends of the broken bone are kept 
asunder, ossific union is likewise sure to be retarded or prevented, and 
also when any muscle or fascia is placed between the broken frag- 
ments. In feeble cachectic and syphilitic subjects the same want of 
repair may likewise be met with. 

Failures in the reparative process depend therefore on some failure 
in the general power of the patient, want of care in the local treat- 
ment of the case, or on some local cause. The union, however, is, as a 
rule, simply delayed. 

Hamilton calculates that such delayed union occurs once in 500 
cases, but this average I believe to be too high. It is chiefly found, 
according to Norris (‘ Amer. Journ. of Med. Sciences,’ 1842), in the 
thigh, leg, arm, forearm, and lower jaw. I have seen it, however, in 
the clavicle and in the ribs, and cases are recorded in which it was met 
with in the spine. 

In the majority of cases, the union of the broken bones is by fibrous 
tissue which has failed to ossify. In Prep. 1110, Guy’s Museum, 
this condition is well exemplified, the ends of the bone being pointed 
and firmly joined by ligamentous tissue. The length of this tissue 
varies in different cases. In exceptional instances, the ends of the 
bone are rounded and enclosed by a strong capsular ligament, and thus 
a false joint is formed, which is well exemplified in a specimen of 
fracture of the forearm (Guy’s Museum, 1119), but still better in 
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that of the humerus (Prep. 1110%), Fig. 477, in which the ends of the 
bone are studded with fibro-cartilage, and complete movement existed. 
In more rare cases there is a total absence of all uniting medium. 
TREATMENT. — Regarding a 
large majority of cases of un- Fia. 477. 
united fracture, as examples of : 
delayed union, due to a want of 
that absolute immobility of the 
fractured limb which is so ne- 
cessary for its repair, the most 
essential point to be observed in 
treatment is, the application of 
an absolutely immoveable appa- 
ratus, which may be found in 
one of the forms of splint de- 
scribed as immoveable, such as 
that of starch, egg and flour, 
chalk, plaster of Paris, or liquid 
glass, with gutta percha, mill- 
board, zinc, or felt; the joints 





above and below the broken bone False jount 
being included in the apparatus, in Humerus 
while tonic treatment is at thie Prep. 111085, Guy’s Mus. 


same time observed. 

When the limb is thus firmly fixed, rest and the non-use of the 
limb is scarcely necessary; indeed, under certain circumstances, the 
moderate use of the limb seems to be beneficial, and in several cases 
under my care, repair scems to have been hastened by such a licence. 
John Hunter saw the truth embodied in these remarks, having asserted 
in 1787: “ When the uniting process in fracture is backwards, the 
parts should not be kept at perfect rest. J have seen fractures of the 
leg which would not otherwise unite, do so after patients were up on 
their legs, the fractured bones being well supplied with iron splints, 
&c.” (MS. Lect.). When these means fail, the ends of the bone may be 
well rubbed together to excite action before the reapplication of splints, 
or subcutaneously scored with a tenotoiny knife, while in still older 
cases the bones may be fastened together by means of wire sutures, or 
drilled and secured with ivory pegs, the credit of this latter suggestion 
being due to Dieffenbach. Dr. Physick, of New York, years ago 
(1804) suggested the introduction of a seton between the ends of the 
broken bones, and Norris reports that good success has followed the 
practice, 54 out of 72 cases being successful. The object of the 
treatment is to excite local action between the fragments, and when 
this is secured, the seton may be removed. With the same view 
Malgaigne introduced acupuncture needles between the bones, aud 
Miller and M. Blandin subcutaneously scraped with a tenotomy knife 
the ends of the bones or the connective tissue. 

Resection has also been practised, and, according to Norris, with 
success in thirty-seven out of sixty-four cases. The operation, how- 
ever, is formidable, and should only be undertaken where there is no 
hope of minor measures being successful, the ends of the fragments 
being far apart, and the condition of the limb such as to render some 
risk justifiable to gain the desired end. I have performed this opera- 
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tion for ununited fractures of the femur and humerus with excellent 
results, in some cases wiring the bone together. 

Dr. H. J. Bigelow, of Harvard, has, however, met with considerable 
success in detaching the periosteum for about half an inch from the 
extremities of the affected bone with the muscles, taking off the ends 
of the bones and securing the resected portions together by strong 
wire passed through half the thickness of the shaft of either fragment ; 
the periosteal flaps may also be united by sutures. The limb should 
then be fixed on a splint. The wire can be left in place without fear 
from two to six months. He cured ten out of eleven cases where this 
operation was performed. (‘American Journ. of Med. Sciences,’ 
1867. 

It ee happens that a fracture which had united becomes 
disunited after fever, scurvy, or other enfeebling cause, and I have 
had one very marked case of this in the person of a young lady who 
had her thigh fractured abroad, and subsequently became the subject 
of tropical fever. In her case, although the bond of union completely 
gave way, she subsequently obtained a firm limb by means of local 
immobility and constitutional tonics. These cases ought to be classed 
with others in which the cicatrices of burns or old ulcers break down 
under some enfeebling influence, and heal under tonic and general 
hygienic treatment. In the treatment of all these cases time ought 
not to be estimated too closely. 

The deformities that follow badly united fractures require at times 


after union. gurgical treatment, and, when the Surgeon is consulted during the first 


Treatment. 


Osteotomy. 


few weeks of the case, an anesthetic should be given and the bone re- 
fractured and set in a good position—it being quite justifiable to em- 
ploy considerable force to attain this end. In young subjects, this 

refracture is rarely attended with diffi- 

Fia. 478. culty, though in the adult it is. Cisterlen 
. ; and Skey were strong advocates for this 
ne i practice, the former having employed it 
fF Se hae up to the twenty fourth week, and the 
: latter on a boy, wt. 15, thirteen months 
after the fracture. 

When the bone has united too firmly 
to permit of refracture, it should be di- 
vided by a subcutaneous section, or, by 
some cutting operation. Key did this 
latter operation in the leg in 1839 (‘Guy’s 
Hosp. Rep.,’ series i. vol. iv). The sub- 
cutaneous section should be performed in 
a smilar way to that adopted by W. 
Adams, in dividing the neck of the thigh- 
bone with a saw or chisel. 

These operations, however, are only to 
— Ri = be undertaken when the local deformity 
Techie, is great and the limb useless. 

head In the incomplete or green - stick 
Hyperostosis of the tibia. fractures of infancy, if the bone be not 
straightened, strange deformities ensue. 

In the case depicted in Fig. 478, such a result was to be seen, the bent 
tibia and fibula having been much thickened by the deposition of bone 
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in the concavity of the arch, the bone measuring across its centre six 
inches, It was taken from a girl, twelve years old. I am now dis- 
posed to think this case was really one of hyperostosis of bone which 
may or may not have followed a fracture. 


SPECIAL FRACTURES.—FRACTURES OF THE 
UPPER EXTREMITY. 


Fractures of the cranium and spinal column have already received 
attention; those of the lower jaw have been described in page 654, 

Vol. I, and those of the nose and sternum in Chapter XVII. 

Fracture of the clavicle is generally the result of indirect violence Of clavicle. 
such as a fall upon the shoulder, and when of direct it is usually 
compound or comminuted. Hamilton and Gurlt record examples 
from muscular action, and I have seen one in a man et. 44 (who had 
had syphilis nine years before), from simply lifting a heavy weight 
from the ground. The bone broke near the sternal end with a snap, 
and a good recovery followed. The case was brought under my notice 
by Mr. Couling, now of Brighton, when house-surgeon at Guy’s. The Statistics. 
statistics of the Middlesex Hospital, as compiled from the experience 
of sixteen years, by Messrs. Flower and Hulke (Holmes’s ‘System,’ 
vol i., 8rd Edit.) prove the clavicle to be more frequently broken than 
any other single bone, the radius standing next in order, although, 
including fracture of the radius with the ulna, the fracture of the 
clavicle stands second. Half the recorded cases occurred in children 
under five years of age. 

The bone as a rule, is broken about its centre, and the line of frac- Seat. 
ture with rare exceptions is oblique from without inwards, and from 
before backwards ; the inner fragment having commonly a tendency to 
ride over the outer, the outer falling downwards and backwards. 

Fractures at either extremity also occur and one of the sternal end 
when vertical may be mistaken for a separation of the body of the 
bone from its sternal epiphysis ; when oblique, downwards, or upwards, 
such an error can hardly occur. 

The symptoms are generally well marked. There will be inability Symptoms. 
to move the arm freely, with pain in the attempt, the patient support- 
ing the arm of the affected side. On comparing the shoulders of the 
two sides, the joint on the affected one will be placed lower and more 
forward than on the sound side, and at the same time will be drawn 
nearer to the median line of the body, even to the extent of an inch 
when the displacement is great. On passing the finger over the broken 
bone some depression and corresponding elevation of the broken frag- 
ments will be detected, and when the examination is made after the 
expiration of days there will be also effusion of much solid material. 
Crepitus can sometimes be detected, but it need not be looked for— 
this symptom, with the amount of displacement, depending much upon 
the line of the fracture and its situation. 

Dr. R. Smith, of Dublin, points out (‘ Treatise on Fracture,’ 1850), peta af 
how in fractures of the acromial end of the bone between the conoid “7° °"™ 
and trapezoid ligaments, these is scarcely any displacement of either 
fragment; and, under these circumstances, the diagnosis has to be made 
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+ 
by the-pain produced on pressure over the broken point, and the crepitis 
uced by the movement of the bones in opposite directions through 
the fingers. He also shows, how in fracture external to the trapezoid 
ligament, the inner fragment being drawn upwards by the trapeziud 
muscle, the displacement is great. 
In children, incomplete fractures of this bone may occur (Fig. 478). 
May be Fractures of the clavicle are sometimes comminuted and compound, 
compound and occasionally complicated with some severe injury to the vessels 
comminuted, beneath. In the case of the late Sir R. Peel, the accident was followed 
by a pulsating blood tumour which was supposed to have been due to 
a rupture or laceration of some large vein, probably the subclavian, while 
from the severe pain that attended the injury, some of the nerves of 
the brachial plexus were believed to have been injured. Mr. Erichsen 
has recorded (‘ Brit. Med. Journ.’ June 7, 1873) a case, in which the 
subclavian vein was compressed by a fragment of a broken clavicle, 
and in which amputation of the shoulder-joint was performed on the 
sixteenth day, and I have seen one in which a broken clavicle was 
followed by arrest of pulsation in the artery of the correspond- 
ing arm. At St. George’s Hospital, there is a specimen in which 
the end of the fractured bone was driven through the internal jugular 
vein. 
Fractures of both clavicles have also been recorded. I have seen 
this more than once in children. 

Treatment. TREATMENT.—Daily experience proves that fractures of the clavicle 
unite without any treatment; and, moreover, palpable deformity too 
often shows that where treatment has been employed the union is neither 
perfect nor satisfactory. Daily experience likewise proves, that in most, 
if not all cases of fracture of the clavicle, the bones fall well into 
place on the patient assuming the recumbent position. In young 
ladies, and in others where it is a matter of importance to prevent 
deformity, the recumbent position in bed may be naintained for about 
three weeks, till union has fairly taken place; but children and men 
will rarely be found willing to follow such a line of treatment, and 
happily it is not required, for nearly, if not quite, equally good re- 
sults will be secured by imitating what takes place on the patient 
assuming the recumbent position, viz. by fixing the lower blade of 
the scapula to the chest, binding down its angle to the thorax, and 
thus preventing the tilting forwards and rotation of the bone through 
which the deformity takes place. 

The plan I have now adopted for some years is, to place a pad over 

Binding the blade of the scapula below its spine, and to bind the bone firmly 

scapula to to the thorax by means of broad strips of strapping obliquely en- 

thorax. circling half the chest from the spine to the sternum, at the same time 
supporting the affected arm in a sling, and drawing the hand upwards 
towards the opposite shoulder. The same method is also advocated by 
Dr. E. Hartshorne, of Pennsylvania. Whilst the strapping is being 
fixed, the scapula should be well tilted backwards by elevating the arm, 
or the patient should be kept in the recumbent position. When this 
practice cannot be followed the elbow should be brought forward toa 
point below the nipple of the affected side, and the hand drawn over 
the opposite shoulder. The old plan of fixing the pad in the axilla and 
using a figure-of-eight bandage has no advantage, and, moreover, causes 
much discomfort to the patient. . 
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* The axillary pad of Desault is at times serviceable, and may be em- 
ployed, being easily fixed by a broad piece of strapping made to encircle 
the shoulder. In addition to the pad, Professor Gordon, of Belfast 
{‘ Dublin Quart.,’ 1859), recommends the injured arm to be extended 
downwards, and firmly fixed to the body by a bandage; permanent ex- 
tension being kept up by means of a band fastened above to the fore- 
arm, flexed at right angles, and below, around the perinsum or upper 
part of the thigh. 
Sayre’s method, applied as follows, is certainly valuable: 


Sayre’s 


Take two strips of adhesive plaster, two and a half inches wide for ™&h0d. 


an adult. Pass one strip around the arm at the junction of the lower 
and middle third, one end of the strip being united behind the arm to 
the same strip which is to be passed around the body, making a loop 
and leaving an open space at the posterior part of thearm. This loose 
loop arrangement prevents strangulation. Then draw the arm back, 
to bring the pectoralis major muscle upon the stretch; but the acro- 
mial end of the clavicle still rides under the sternal fragment or end. 
Now secure the arm back by passing the long end of the strip of 
adhesive plaster around the body, bringing it two or three inches under 
the arm of the opposite side, across the thorax, and fastening it to itself 
somewhere about the middle of the back. Care must be taken not to 
draw the arm too far back, but just sufficient to put the pectoralis 
major on the stretch. Then take the other strip of adhesive plaster, 
and make a slight longitudinal slit in the centre, to admit the point 
of the elbow; flex the arm at an acute angle over the chest, drawing 
it upward, forward, and inward, and thus reduce the fracture. After 
bringing both fragments of the bone into a direct line, secure the 
arm in this position by first placing the centre of the elbow in the 
longitudinal slit in the adhesive plaster, passing one end of the 
strip across the back, diagonally to the opposite shoulder; then 
bringing the anterior end of the strip up along over the flexed arm 
and the hand, over the chest, and fasten- 
ing it to the posterior end of the strip at | Fig. 479. 
the shoulder. If this plan be carried say 

out carefully it will yield a perfect 
result without deformity. 

Fractures of the scapula, probably, 
are always the result of direct violence, 
although a fracture of the neck of this 
bone may be produced by a fall upon the 
shoulder. 

The body of the bone may be fissured 
in any direction (Fig. 479), though 
much displacement is rare. 

In this accident mobility of the 
broken bone and crepitus may usually 
be made out by manipulation ; though 
in fat subjects, and when effusion exists, 
the diagnosis may be difficult. 

TREATMENT.—A broad pad carefully 





: ‘ wo Fracture of seanuli: 
adjusted, and kept in position by means Prep. 1097®, Guy’s Mus. 


of broad strips of plaster encircling 
half the thorax, the arm being kept quiet, and the elbow raised in a 
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sling, is usually sufficient treatment, although a good shield of gutta 
percha or felt may be sometimes beneficial. 

The acromion process may be fractured across its base or in any 
other part, and when it is so the outer fragment is generally drawn’ 
downwards with the arm, producing a dropping of the shoulder. The 
accident can readily be made out, on tracing the spine of the scapula 
outwards, by the deformity, the break in the normal line of the bone, 
and the local pain, if not by the separation of the fragments. There 
is also loss of power in the arm, and alteration in its outline. 

It should be treated by raising the elbow by means of a good sling or 
bandage, a small axillary pad and a circular bandage binding the arm 
to the thorax. The union, however, is often ligamentous, it being im- 
possible to keep the fragments of bone closely in apposition. 

Fractures of the coracoid process are remarkably rare. I have seen 
but one decided instance, and that in a girl, et. 15 or 16, the result of 
a blow. There was local pain and crepitus to denote the injury with 
displacement of the process, the point of which was drawn downwards 
by the biceps muscle, and its base projecting. Dr. Pauli, of Luton, kindly 

ave me the notes of a case that occurred in a girl, et. 14, from a 
Fall on her shoulder. There was marked mobility of the coracoid pro- 
cess and crepitus, but no deformity. There was pain in the part, in- 
creased by any movement of the arm. ‘This accident is more commonly 
associated with dislocation of the humerus. 

TREATMENT.—The muscles attached to the process must he relaxed, 
the biceps by flexing the forearm, and the coraco-brachialis by drawing 
the arm forwards and inwards. In this position the arm should be bound 

by a bandage, the bone itself, if possible, 
_ Fia. 480. being restored to its normal position by 
Z manipulation. 

Fractures of the neck of the scapula or 
of the glenoid fossa must be rare. Sir 
A. Cooper described such cases, but since 
Malgaigne showed how the symptoms 
described might be produced by disloca- 
tion of the shoulder with fracture of 
the glenoid cavity, some doubt has been 
thrown upon the question of a simple 
fracture of the neck of the bone ever oc- 
curring. In Guy’s Museum, prep. 1097%, 
there 1s a specimen of fracture of the 
neck (Fig. 480), and in the Royal Col- 

7 lege of Surgeons there is a second, the 
ae Aas oe third bine. recorded in Du Verney 

(‘ Traité des Maladies des Os,’ 1751). Sir 
A. Cooper gives the flattening and sinking of the shoulder, the pro- 
minence of the acromion, the elongation of the arm, and the presence 
of crepitus, as the chief symptoms, the head of the humerus being 
felt in the axilla. He also relates how the arm may be replaced in its 
normal position and again displaced on allowing the arm to drop, this 
symptom being the chief one of diagnosis between the supposed acci- 
dent and dislocation, but, when dislocation of the head of the humerus 
exists with fracture of the glenoid fossa, the same symptoms are 
found. The subject, therefore, requires further elucidation. In sus- 
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pected cases of this kind the elbow should be raised, in order to press 
the head of the bone well upwards into position, and kept there by Treatment, 
sling and bandage. ; 

I have seen a case of dislocation of the head of the humerus down- Case. 
wards and forwards, complicated with a fracture of the lower portion 
of the glenoid cavity, the broken piece being drawn downwards. 

Fractures of the humerus form about one seventh of all fractures, Fractures of 
and are about half as frequent as fractures of the clavicle and scapula humerus. 
together. They are commonly the result of direct violence, and occa- 
sionally of muscular action. They may be divided into fractures of the 
head and tuberosities, shaft, and condyles. 

Fractures involving the head and tuberosities are usually the result Fracture of 
of a blow or fall upon the shoulder, although occa- fi an : 
sionally they follow falls on the elbow. In a case Fig. 481. nares 
that came under my care in 1877 and died from , Causes. 
other injuries, the greater tuberosity was crushed 
off and displaced upwards from a fall upon the 
shoulder. This accident could never have been 
made out during life. Inall cases, the direction of 
the violence is an important point to discover, as 
by it the Surgeon obtains the best guide to the 
position of the fragments as well as the nature of 
the injury. 

When the line of fracture follows that of the 
anatomical neck, it is intracapsular ; and when this 
occurs, the head of the bone may be completely 
,separated and left as a foreign body in the joint; Fracture of the head 
yet such cases are very rare. In others, such ag 2nd tuberosities of 
Fig. 481 illustrates, the head is separated and the _land’s case. 
tuberosity fractured; more commonly, however, 
the fracture is impacted, the lower fragment being either driven into May be 
the head of the bone, or the head driven into the neck, the greater impacted. 
tuberosity, as a rule, being broken (Fig. 482). Symptoms. 
Dr. R. Smith, of Dublin, states that when this Fie. 482. 
accident exists, the arm is shortened, the acro- wig 
mion process projects, the shoulder loses its 
rounded form, the shaft of the humerus ap- 
proaches the acromion, and the head of the bone 
cannot be felt. When the tuberosity is broken 
off, crepitus may be detected. 

In 1868, I saw such a case in & woman, et. 
59, who had fallen on the shoulder nineteen 
days previously, the case having heen treated 
as one of contusion. Shortening in the arm of 
three quarters of an inch, and a distinct promi- ; 
nence of bone with thickening could be felt 1 Saag Fisber wad 
between the acromion and coracoid processes; 7™Paqed Tincture of the 
while the head of the bone rotated freely in the —_ Prep. 11138,Guy’s Mus. 
glenoid cavity. In it, there was some flattening 
of the deltoid. A good recovery took place with permanent shortening. 

I saw also a similar case in 1865, in an old man, et. 82, in which 
good repair took place. 

More commonly a fracture about the head of the bone means a 
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Fracture or fracture in the line, or a separation of the epiphysis, the epiphysis 

separation at’ ‘ spe ° ‘ . 

pipliyaial including the: head and the tuberosities. This accident is generally the 

line. result of a fall on the elbow, and the symptoms of the accident are 

Cause. tolerably distinct. .The head of the bone can be felt in its normal 
position, but is not movable on rotating the shaft, while the end of the 
displaced shaft is usually sent forward. When fractured, the bone 


presents a sharp edge and outline; but when displaced—an accident 





ia that can only occur in subjects under twenty-one—the end of the 
bone appears rounded and slightly convex. It is, moreover, drawn 
forward by the action of the pectoral muscles, and made to project 
beneath the coracoid process ina marked and characteristic manner. 
In Fig. 483, taken from a male patient of mine, et. 16, this position 
is well seen. 
Fig. 483, 
Separation of shaft of humerus from upper epiphysis. 
aes When the separation is complete, the displacement will be very 
When marked. When partial, it will be equally characteristic, but, in 
partial. partial displacement of the shaft, some mobility of the head of the bone 


will exist. In this accident the shaft may be at times replaced by 
manipulation, ‘‘ but the moment the parts are abandoned to the uncon- 
trolled action of the muscles the deformity recurs.”—R. Smith. 

When, after a separation of the upper epiphysis or fracture through 
the tuberosities or neck of the bone, the upper end of the diaphysis or 
the lower frayment of the broken bone is drawn inward and forward 
by the pectoral muscles, the case may simulate that of dislocation. 
The mistake, however, should not be made, as in the early period of 
the accident increased mobility of the bone and crepitus should be 
enough to indicate its nature; and, in the later period when the de- 
formity produced by the end of the lower fragment is visible, the 
accident is palpable. 

When When in fracture impaction of either fragment exists, no crepitus will 

impacted. he, felt, unless forcible movement be made, when it may be elicited. Care, 
however, should be observed in seeking for this information, as a 
forcible separation of the impacted bones is a fatal error. The 
accident is generally to be made out by the nature of the injury, the 
shortening of the limb, the absence of crepitus, and the movement of 
the head of the bone on making gentle rotation of the shaft. 


May simulate 
dislocation. 
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In fractures of the anatomical neck when the head of the bone is Treatment, 
driven into the tuberosity and shaft, as in all other forms of impacted 
fracture, union will go on if the impacted bones are not displaced by 
manipulation. The Surgeon, therefore, has only to apply some simple 
splint, such as an anterior and posterior or lateral, 
or Stromeyer’s cushion (Fig. 497), to maintain rest. 
The same treatment is applicable in fracture or 
separation of the epiphyses when the bones have 
been replaced. In the case illustrated in Fig. 483, 
a capital arm existed. 

Fracture of the surgical neck of the humerus 
below the tuberositics, is, however, probably the 
most common form of accident, and the line of 
fracture may be transverse or oblique (Fig. 484). 
In it, when the bone is broken above the in- 
sertion of the pectoral muscle—its usual seat 
—the lower fragment is drawn inwards towards 
the chest, whilst the upper fragment is drawn up- 
wards and outwards by the muscles that are inserted 
into the tuberosities. The bone projects forward 
or backward according to the direction of the frac- 
ture, the direction depending greatly upon that of 
the force. The more oblique the line of fracture, fracture of the aurgi- 
the greater the deformity. Impaction of the cal neck of the Inu- 
broken fragments may occur in this as in the last '™erus. Prep.110797. 
fracture, the lower usually penetrating the upper. 

TREATMENT.—The nature of the accident having been ascertained and Treatment. 
the question of impaction or non-impaction decided, the treatment 
becomes simple, for in the impacted fracture whether of the anatomical 
or surgical neck, the aim should be to keep the impacted bones in 
position and to prevent their being loosened so that natural processes 
may effect a cure ina month or six wecks with a limited degree of 
deformity; and in a non-impacted fracture, the first aim is to bring the 
bones into as good apposition as possible, and to keep them there by 
means of splints and position. In doing this the tendency of the 
fracture has to be considered, which is, that the lower fragment is 
drawn inwards by the pectoral muscle, and the upper fragment out- 
wards by the scapular muscles. The best plan to carry out these 
objects is to fix the arm between an inside right angular and outside 
straight splint, the former extending from the axilla to the wrist, and 
the latter to the elbow, the two being bound well together. It is 
& dangerous practice simply to place the forearm in a sling and 
bind the arm to the side. When much injury to the soft parts or 
any wound exists, it is an excellent plan to draw the arm outward 
from the body at half a right angle and to rest it on the splint 
with the forearm partially flexed, care being taken that the lower 
fragment is not drawn too far inward, or to bind it on Stromeyer’s 
cushion. 

At other times, a good gutta-percha, felt, or leather casing, moulded 
to the shoulder and arm, is very efficient, or a bent leather splint, the 
angle being well pressed into the axilla, with one half fixed to the 
arm, and the other to the thorax. 

In all these cases the Surgeon should explain to the patient that 
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some impairment of the mobility of the limb may be expected, and 
some shortening in impacted fractures. 

Fractures of the greater tuberosity is a recognised accident, and is 
usually associated with dislocation of the humerus forwards, the 
scapular muscles drawing the tuberosity backwards. Dr. R. Smith, in 
his excellent work on Fractures, gives a description of two of these 
cases. He describes a remarkable increase in the breadth of the articu- 
lation, the projection of the acromion and flattening of the deltoid, as 
the most striking features of the injury. He also draws attention to 
the vertical sulcus corresponding to the bicipital groove, formed by 
the head of the bone on the inner side and the displaced tuberosity on 
the outer, as one of the characteristic symptoms. 

Fractures of the shaft of the humerus are common, and more readily 
made out as well as successfully treated than any other fracture. 
When oblique, they are frequently followed by some degree of shorten- 
ing, but this result is of little practical importance, as it interferes 
but slightly with the functions of the hand. Such fractures are as 
commonly the result of direct as of indirect violence, muscular 
action being by no means an uncommon cause. I have already 
mentioned an instance in which it occurred in a man during a 
marital embrace, and a second produced by throwing a ball. 
Lonsdale, Malgaigne, Hamilton, and others have recorded similar 
instances. 

When the fracture is transverse, there is no displacement. When 
oblique, the tendency of the lower fragment to ride will depend upon 

the line of the obliquity and 

big. 485, its position. When the line of 

fracture is below the insertion 

of the deltoid, the upper frag- 

ment will have a tendency to 

“ be drawn outwards; when 

; above this point, the upper 

Eo \ fragment will be attracted in- 

i wards by the pectoral muscles, 

the lower fragment being 

drawn upwards and outwards 
by the deltoid. 

Loss of power in the arm, 
mobility of the bone, crepitus, 
local pain, and deformity are 
alulple symptoms to indicate 


— \ 
AMAAAAKANNAW NPR g? aoanle | dice 
y, Macdannns NW IF, the accident. An error in dia- 

MUO \Y Mi” gnosis ought not to occur. 


Splint for fracture at the shaft of the humerus. TREATMENT.—This is not 

really difficult, although from 
the fact that ununited fracture is more frequently found in this bone 
than in any other, it would appear as if the practice were less suc- 
cessful. Agnew states that out of 685 cases of non-union of bone, 219, 
or about 32 per cent., were of the humerus. I would explain the fact 
by the want of a due appreciation of Boyer’s rule of treatment, viz. 

















to keep the joints above and below the broken bone in absolute rest; 


for in fractures of the arm the common practice of applying splints 
to it, and allowing perfect freedom to the action of the forearm, is to 
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be condemned ; because in moving the forearm the triceps and brachialis 
anticus, with the biceps, have as powerful an action upon the humerus 

eas upon the bones of the forearm. 

In the primary treatment of all fractures of the arm it is a 
wise and scientific practice to keep the forearm at rest, which is 
best: done by the application of some angular splint extending from 
the shoulder or axilla to the wrist, associating with it a posterior 
or anterior short splint, reaching from the shoulder to the elbow 
(Fig. 485). After about two or three weeks the angular splint may 
removed, and some immovable one applied, the forearm being left 

ree. 

Any splints that secure immobility of the broken bone after its ends 
have been co-apted by manipulation must be regarded as beneficial, 
and no splints can do this effectually that allows freedom of movement 
of the forearm. When two lateral splints appear the more adapted to 
keep the bones in position they must be angular, to include the elbow, 
and bent at a right angle. 

The incomplete or green-stick fractures of children are well treated 
by millboard, gutta percha, or felt splint, after the bone has been 
restored to its normal position. 

In putting up fractures of the arm, care should be observed not 
to press upon the musculo-spiral nerve as it winds round the bone, 
especially when the line of fracture corresponds to its position. 

Fractures involving the lower end of the humerus, whcther transverse }yactures of 
above or vertical through the condyles, or both together ; whether the lower 
complicated with separation of the epiphysis or some displacement of end. 
the bones of the forearm, are always difficult to diagnose and to treat ; 
and when the joint is involved, either by the fracture running into it 
or by displacement, there is usually some subsequent imperfection in 
its movement. 

Fractures above the condyles, where the bone is thin and expanded, 
whether in the child or adult, or separation of the lower epiphysis (an 
accident of early life) are usually produced by some fall upon the 
elbow. When the line of fracture is oblique from behind forwards 
the action of the biceps and brachialis anticus has a tendency to 
draw the forearm with the lower fragment upward and forward. 
When the line of fracture is oblique from before backwards and 
upwards, the lower fragment of bone with the bones of the forearm is 
apt to be drawn backward by the action of the triceps, thereby giving 
rise to the external appearance of a dislocation of the bones of the fore- 
arm backwards, since there is the same projection of the olecranon 
process and hollowness above it, the same projection of the lower end 
of the humerus forwards, with the pressing forwards of the artery in 
both accidents. There is, however, this great distinction between the 
fracture and dislocation, so well expressed by Sir A. Cooper. In fracture Symptoms. 
there is, he says, “ the removal of all marks of dislocation on extension, 
and their return as soon as extension is discontinued ;” crepitus of a 
marked kind is felt where a fracture is present, and of a suppressed 
kind where a displacement of the epiphysis exists; whereas in disloca- 
. tion no crepitus is present, and there is marked immobility of the 
bones, the bones of the forearm and the condyles of the humerus 
having lost their natural relative position. Malgaigne also pointed 
out, that in fracture there will be a shortening between the acromion 
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process _and the internal condyle, whereas in dislocation there will be 

none. In fractare, the anterior projection of the end of the humerns 

is above the fold of the elbow, and not so broad or round as in disloca 

tion, where it is below it. = 

te ae ee ant Tacture of the condyles into the joint is a grave accident, and 

iatothe joint, “ikely to be followed by some stiffness of the joint. It may be 

oblique tn any direction, the outer or the 

Symptoms, Fig. 486. inner condyle being fractured, or aggo. 

: sd ciated with a transverse fracture of the 

bone (Fig. 486). The existence of the 

fracture can be made out by manipu- 

lation, the amount of displacement vary- 

ing with the character of the injury. 

Crepitus can also be detected by grasping 

one or other condyle and moving the 

broken fragment, while rotation of the 

radius often gives rise to it when the 

ea external condyle is involved. Flexing 

pena : the ulna also produces it when the in- 
c aire ternal condyle is affected. 

Pe a aie oe All these fractures into the elbow-joint 

' - Prep. ae 
111278, are rapidly followed by effusion, which 
often masks the symptoms, and renders 


the diagnosis difficult and uncertain. Under these circumstances no 
diagnosis should be attempted until, by rest and cold applications, the 
effusion has been absorbed, and a full ex- 
amination can be satisfactorily made. 
A few days are usually enough for this 
change to take place. In rare cases the 
inner condyle is simply chipped off, the 
joint not being implicated. I have re- 
cently had a case of the kind in a woman, 
in which the ulnar nerve was injured. 
TREATMENT.—In all these cases of 
fractures involving the condyles of the 
humerus, whether into the joint or not, 
the fragments should be brought into po- 
sition by extension upon the forearm 
when needed, with manipulation, and an 
anterior jointed rectangular splint ap- 
plied, the upper half of the splint being 
well passed up the arm, and the lower 
to the wrist. In some cases a posterior 
arm splint, projecting down to the olecra- 
non process, is of use, the whole being 
Deas eee well bound together and to the limb. 
tare of the lower epiphyeis ofthe te joint, as a rule, may be left exposed 
humerus, with dislocation of the {OF external applications. Some Surgeons 
radius and ulna inwards. prefer from the first an immovable casing 
of gutta percha or felt, while others, like 
lateral leather or pasteboard splints, but I think it preferable to leave 


Period of -—«sthe joint exposed. 
union. In children the bones unite in about three weeks, and in adults after 























Treatment. 





‘ FRACTURES OF THE HUMERUS. 425 


6 

@ month; consequently all splints should be removed at the end of 
these periods, and passive movement allowed. Hamilton, however, in 

ehis great work on Fractures, states his belief that passive movement 

ought to be commenced within seven days, and perseveringly employed 

until the cure is accomplished. He does not admit the use of splints 

after this period, believing that the new material has steadied the 
fragments, and that the danger of displacement is but little, while the 
prevention of anchylosis demands early and continued motion. 

Fractures of one or other of the condyles of the humerus, compli- Fracture and 
cated with dislocation of the bones of .the forearm, occasionally occur, dislocation. 
and when they do they are difficult to diagnose, and more difficult to 
treat. In the following case the cause of the difficulty of reduction 
was explained by the fact that the external articular facet of the hu- 
merus had been vertically displaced, and the head of the radius was in 
contact with the inner articular facet, whilst the ulna worked upon the 
internal condyle. ‘The case was that of a boy, et. 10, who fell upon 
his hand, with his arm extended, from a horse’s back, the force having 
been carried through the radius to the outer condyle. The injury was 
regarded at the time as one of T-fracture of the humerus. When I 
saw the boy, six weeks after the accident, the injury seemed to be one 
of dislocation of the bones of the forearm inwards, with great thicken- 
ing of the external condyle. The arm was much extended. As reduc- 
tion was impossible, resection was carried out with a good result. 

The preparation and drawing (Fig. 486A) show that the external 
condyle had been broken and vertically displaced. The head of the 


Fig. 487, 
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Right humerus, Arrest of growth in the humerus after fracture. Left humerus. 
in early life. | 
radius and ulna were both displaced inwards, and well locked by 
processes of bone, explaining very clearly the difficulty in reduction. 
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The coronoid process of the ulna was in contact with the outer 
portion of the internal condyle, and its outer edge with the inner 
margin of the trochlear surface of the humerus. 

The head of the radius rotated on the displaced inner half of the 
articular facet of the humerus, with its outer edge in contact with the 
displaced external condyle. The olecranon fossa was partially filled up. 

Arrest of After fracture of the humerus, as of other bones, arrest of growth 

Riehl after may follow. I have seen such an arrest of growth in the humerus of 
&@ woman, to the extent of three and a half inches, after a fracture-of 
the shaft which occurred when she was about eight years of age (Fig. 
487). 1 have also recorded (‘Guy’s Hosp. Rep.,’ 1862) @ case of a 
woman, et. 30, in which with a stiff shoulder-joint, the humerus was 
five inches shorter than its fellow, the shortening having followed some 
injury to the upper part of the bone during infancy. In the first 
case, the arrest of growth was probably due to some injury to the 
nutrient artery of the bone, in the second, to injury to the epiphysial 
cartilage at the upper part of the shaft. 

Fractures of the Bones of the Forearm. 

Fracturesof These form about two fifths of all fractures, half the cases consisting 

the forearm. oF fracture of the radius alone, a fourth of fracture of the ulna includ- 
ing the olecranon process, and the remaining fourth of the two bones 
together; fracture of the radius and ulna together being about equal 
in frequency to that of the clavicle. 

Oftheradius. Fracture of the radius may tuke place at its head, neck, shaft, or 
lower end. When of the neck or shaft, and transverse, the fragments 
of bone are usually loose, yielding on manipulation a distinct crepitus, 
the head of the bone being felt not to rotate in its position; but, when 


Fic. 488, 





Vertical section of radius, epiphysis, and soft parts, showing separation and backward 
displacement of the lower epiphysis of the radius. Taken trom a boy, et. 10. 


Fic. 488a. 





Fracture and backward rotation of the lower end of the radius, with impaction of the 
upper fragment. From a patient of Mr, Lucas. 
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the head of the bone is fissured longitudinally no such symptoms will 
be present. 

» In a case of injury to the right upper extremity in a man, at. 80, 
complicated with brain mischief, which came under my care in 1877, 
there was an impacted Colles’s fracture of the right radius and a 
vertical fracture of the head of the same bone into the joint. He had 
evidently fallen from a height upon his right hand and head. 

Fractures of the lower end of the bone are of a very variable 
nature. They are as a rule caused by a fall upon the outspread 
hand with forcible extension backwards; but they may be due to a fall 
upon the back of the hand with the wrist flexed. Many of them are 
impacted, the compact shaft of the bone being driven into the cancel- 
lated carpal extremity ; and when impaction does not exist, it is fre- 
quently from comminution of the lower fragment. In possibly half 
of the cases of Colles’s fracture, however, there is no impaction, the 
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Colles’s fracture of lower end of radius Fracture of radius and displacement 


and displacement backwards Dorsal backwards. Side view. rom Dr. 
view. From Dr. R. W. Smith. R. W. Smith. 
Fig. 490. 





Fracture of radius and displacement forwards. From R. W. Smith. 


end of the radius being fractured and rotated backwards. In young 
people a separation of the epiphysis backwards may occur (Fig. 488). 

Fractures of the lower end have always been of special interest, Colles's 
Colles, of Dublin, first described them in 1814 (‘ Edin. Med. and Surg, fracture. 
Journal’), and such injuries are now generally known as Colles’s 
fracture. Dr. R. W. Smith has done much to draw attention to their 
nature in his work on fracture, where he explains the characteristic 
deformity by muscular action. Figs. 489-94 show the appearance of 
the wrist; with displacement of the broken end and hand backwards; 

Fig. 490 shows fracture with displacement forwards. 

Callender in an able paper (‘St. Barth. Rep.,’ 1865), showed that Callender on 
Voillemier, Malgaigne, and Nélatou’s views are often correct, and that “eformity in 
impaction rather than muscular action is the true explanation of the frecturs 
deformity. = 

“The radius is first broken, then, by the momentary continuance of 
the force in the direction of the falling body, forwards and outwards, 
the shaft is driven into the carpal end, burying itself chiefly from the 
dorsal surface towards the palm, and towards the outer or the inner 


Seat. 


Dislocation 
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side. Ina great number of cases this impaction so fixes the fragments 
that they cannot be unlocked, and the deformity is permanent.”— 
Callender. The thirty-six specimens of fracture of the lower end of 
the radius which the museums connected with the London schools 
of medicine contain, clearly manifest that the cause of each deformity 
is the impaction of the proximal in the distal portion of the broken 
bone. 

Gordon, however, has demonstrated from twenty-seven specimens in 
the Belfast Museum that impaction is not constant. In nineteen of 
his examples there was oblique fracture of the bone from before back- 
wards and upwards, and in eight the fracture was transverse. He 
believes Colles’s fracture is “caused by the fall upon the palm of the 
hand, the fall forcing the hand backwards, putting the anterior carpal 
ligaments and flexor tendons violently on the stretch, wrenching off by 
the ‘cross-breaking strain’ the lower end of the radius, tilting it 
backwards, with alteration of the aspect of its carpal surface, and the 
bearing of the carpus upon it, leaving a gap between the fragments in 
front.” He likewise thinks that fractures produced by a fall on the 
back of the hand with the wrist flexed are often impacted. 

The fracture is usually placed about half an inch or an inch above 
the wrist-joint, and the lower fragment or epiphysis is displaced back- 
wards. It is, moreover, so displaced that the articular facet instead of 
looking downwards, forwards, and inwards is made by rotation to look 
downwards, backwards, and outwards. The outer side of the fracture 
towards the styloid process is rotated more than the inner, the strong 
ligaments uniting this with the ulna holding the bone more in position. 
On this account the lower fragment is often also broken vertically, 
giving rise to greater deformity as well as to shortening of the bone on 
its outer border. In rare examples the fracture of the radius is com- 


ot scaphoid plicated with dislocation of the scaphoid bone, forwards. Dr. Cameron 


bone. 


Diagnosis. 





(‘Glas. Journ,’ March, 1875), of Glasgow, and Mr. Knott (Surg. Soc., 
of Ireland, Jan., 1881), of Dublin, both give examples of this. In some 
cases, the end of the bone is comminuted (Guy’s Museum, 11195), 
and Fig. 491 illustrates a case of fracture of both radii from a fall 
on the hands. 
The diagnosis of this accident is not difficult ; indeed, the aspect of 
the wrist may be said to be 
Fic, 491. characteristic. ‘The . 
— terior surface of the limb,” 
wrote Colles, “presents a 
considerable deformity ; for 
a depression is seen in the 
forearm, about an inch and 
a half above the end of the 
bone, whilst a considerable 
swelling occupies the wrist 
and metacarpus ; indeed the 
<A carpus and base of the 
| %3 metacarpus appear to be 
; thrown backwards so much, 
aie on peulen. Prep 1119. een as, on first view, to excite 
a suspicion that the radius 
has been dislocated forwards. On viewing the anterior surface of the 
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“limb we observe a considerable fulness as if caused by the flexor tendons 
being thrown forwards; this fulness extends upwards to about one 
third of the length of the forearm, and terminates below at the upper 

* edge of the annular ligament of the wrist. The extremity of the ulna is 
seen projecting towards the palm and inner edge of the limb” (vide Fig. 
488). The amount of deformity turns upon the amount of displace- 
ment of the broken fragments. There will be pain in the part, increased 
by pressure on the seat of fracture and about the internal lateral liga- 
ment; the movement of the joint being rendered impossible. On 
feeble movement of the hand, the head of the radius will be felt to 
rotate when the fracture is an impacted one; crepitus will either be 
absent or very indistinct, and can only be well brought out by loosening 
the broken bones. In rare cases these fractures are compound, the 
end of the shaft of the radius projecting forwards. More commonly, 
however, the ulna is made to protrude ; both these conditions existed in 
the case from which Fig. 496 was taken. 

TREATMEN'T.—In all fractures of the radius, it is essential to keep Treatment. 
the hand at rest, and, as a consequence, all splints should extend at any 
rate down to the base of the fingers. In fractures of the neck or o¢ neck and 
shaft, the elbow should be bent at right angles and the hand held shaft, 
midway between pronation and supination; two well-padded broad 
splints extending down to the 
fingers being firmly fixed on by Fig. 492. 
strapping, broad bands, or a 
roller (Fig. 492). When, as in 
fractures of the shaft, there 
is a disposition for the frag- 
ments to fall inward, some 
extra pad may be employed. 

The splints should be re- 
moved after three weeks, and 
freedom given to the hand, 
movement of the muscles being encouraged ; shorter splints or some 
immovable apparatus should also be substituted down to the wrist 
whilst union is being consolidated. Lateral pressure of the bandages 
must always be avoided. 

In fractures of the lower extremity of the radius the old-fashioned Lower end. 
pistol-shaped splint is still in favour with some, its object being to keep Pistol splint 
the hand and wrist adducted, and thereby to counteract the deformity condemned. 
that so commonly attends this form of fracture. Some Surgeons, and 
more particularly the American, apply it to the palmar, and others, 
including Nélaton, to the dorsal aspect, with a shorter second splint. I 
am no believer in its virtues, for if the fracture be impacted, and the 
fragments are not loosened, it is useless, as union has only to go 
on between the impacted fragments for a cure to be effected; and 
when the fragments are loosened and the bones brought into apposi- 
tion by extension and manipulation, the pistol splint is not wanted, 
indeed, it is probably injurious, causing displacement of the broken 
bones. A well-padded broad anterior splint, reaching to the roots of 
the fingers, with a dorsal splint, answers every purpose, the wants of the 
individual case determining theamount and position of the extra padding. 

The best splint is without doubt that known as Carr’s splint (Fig. 4924). Carr's splint, 
They are about 114 inches long and two inches wide. Theanterior one 
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has an irregular convex surface to fit into the concavity of the lower 
side of the radius, and the posterior is flat; connected with the anterior 


Fro. 4924. 





Carr’s splint. 


an oblique cross-bar four inches long is fixed for the patient to grasp. 
When padded anid nicely fixed with strapping or a bandage, it is 
efficient and comfortable. 

Gordon’s Dr. Gordon, of Belfast, has introduced a splint that has found 

apyn. favour. It “consists of the body, the ulnar and bevelled portions, 
with a curved back splint. (Fig. 493). The lower end of the ulnar 
portion is curved forwards and hollowed to receive the inner border 
of the flexed hand, with a slit for the carpal strap. The bevelled 
portion is secured to the body of the splint nearly half an inch internal 
to its margin; it is cut off obliquely from without inwards and from 
below upwards ; it is applied to the palmar surface of the upper frag- 
ment, which it is its office to fix. The lower end of the back splint is 
much curved forwards. This curve, with a thick pad, is necessary to 
enable it to press the base of the metacarpus, the carpus, and the lower 
end of the lower fragment well forwards for the restoration of the 
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Dr. Gordon’s splint for Colles’s fracture. 


natural aspect of the carpal surface and the concavity of the radius” 
(p. 24, ‘Gordon on Fractures of Radius,’ &c., 1875), 
The forearm should be well supported by a sling. 
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* After this form of fracture, the wrist-joint rarely recovers its normal 
movement, some deformity permanently remaining, and of this the 
atient ought to be warned. I have recently, however, had under care 
June, 1878) a case of double compound Colles’s fracture, in which a 
recovery took place without any deformity. 

Fractures of the ulna are almost always the result of direct violence, of the ulna. 
the middle and lower parts of the shaft—the thinner. portions—usually 
suffering. In these cases, there is, as a rule, little displacement, and gymptome of 
when it exists it is of the lower fragment. On manipulation, crepitus fractured 
is usually present with local pain. Fracture of the olecranon process Shaft. 
is a very frequent accident from a fall or blow upon the elbow, or a ae 
sudden action of the triceps. In it, there is always more or less dis- vere 
placement of the end of the process, and the smaller the piece the 
greater the displacement, the base of the process being held well in 
position by the fascia covering the bone and the periosteum. Fracture 
of the coronoid process (Guy’s Museum, 1119”), with or without 
dislocation of the ulna backwards, has also been described ; though very 
rare. In the case from which Fig. 495 was taken, it co-existed with 
fracture of the head of the radius. The styloid process of the ulna 
may likewise be broken and displaced forwards or backwards, and is 
generally caused by a fall upon the hand; it is, consequently, a frequent 
accompanient of Colles’s fracture. 

TREATMENT.—In fractures of the shaft the treatment is simple, the 
radius acting as a splint and preventing shortening. The Surgeon has 
only to see that the broken bone is kept quiet, and that the fragments 
are in position. This is well done by means of well-padded anterior 
and posterior splints, the hands being fixed in a position mid-way 
between pronation and supination, Carr’s splint being the best. 

In fractures of the coronogd process, the forearm should be kept flexed 
to relax the brachialis anticus muscle which is inserted into it; and in 
fractures of the olecranon, nearly straight, to relax the triceps, through 
which the separation of the fragments takes place. The splint may be 
strapped on or fixed by strapping, and, in severe cases, an immovable 
apparatus is advisable. 

Some separation of the fragments very frequently remain after frac- 
ture of the olecranon, which increases when the arm is used too soon, 
the power of the arm being consequently weakened. Passive movement 
of the arm, however, should always be permitted about five weeks after 
the accident, all violent efforts being condemned. 

Fracture of both radius and ulna occurs about as frequently as of poth 
fracture of the ulna alone, but not a quarter so often as fracture of the bones 
radius. Direct violence is the usual cause, a fall upon the hand being Cause. 
more commonly followed by fracture of the radius than of the two 
bones. 

Malgaigne has recorded instances of this accident from muscular 
action. In infants, the “ green-stick” or “ incomplete” fracture of both 
bones is not infrequent. 

The fracture may be transverse, oblique, or comminuted, and the 
displacement of the fragment may vary vastly according to the direc- 
tion and violence of the force which produced it. 

These fractures are readily made out, and not often difficult to 
manage, although at times the Surgeon’s ingenuity is taxed to prevent 
deformity. 


Treatment. 


Of carpal. 


Of 
metacarpus. 


Of phalenges. 
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Under all circumstances, the forearm should be flexed, and the hana 
kept in the semi-prone position. Two wide splints 

Fig. 494. should be employed, well-padded, broad, and coming 
down to the roots of the fingers, the Surgeon so’ 
arranging his pads as to prevent deformity and to 
neutralise the peculiar tendency of the fracture. 
When the parts are bandaged too tightly, the 
bones may be pressed together and consolidation 
takes place as a whole, with consequent loss of 
motion, or the two bones may be braced together 
by some bony isthmus (Fig. 494). Under all cir- 
cumstances, the fracture should be put up with 
the hand supinated, the dorsal splint being first 
applied and then the palmar, the forearm being 
semi-flexed. When fracture of the radius and ulna 
takes place above the wrist-joint, the symptoms 
may simulate those of dislocation; but the greater 
mobility of the lower ends of the bones, crepitus, 

solidated after frac, @04 local pain, ought to forbid the error being 

ture. Prep. 1]198, acted upon. 

Fracture of the carpal bones can only occur from 
direct violence, some crushing force being the usual form. It may 
be difficult to diagnose, as the same force that produced the fracture 
to a certainty will have injured the soft parts around the bones. 
Happily, however, the treatment of any severe injury to the wrist 
should be such as will serve for all; for the application of an anterior 
splint, as well as cold lotions and absolute rest of the injured part, 
ought always to be observed in all clear as in doubtful cases, and with 
these a good result may generally be secuged. 

Fracture of the metacarpal bones is not rare. It is commonly caused 
by some blow when fighting or other form of direct violence. Thus it 
is most frequent in the right first and fifth bones. Dr. E. H. Bennett, 
of Dublin, has shown (‘ Dub. Journ. of Med. Sci.” Jan., 1882) that in 
the commonest form the fracture passes obliquely through the base of 
the bone, detaching the greater part of the articular facet, and allow- 
ing the body of the bone to be displaced with the thumb backwards. 
It is rarely complicated with much displacement. In young subjects, 
the head of the bone or epiphysis may be displaced. It should be 
treated as all fractures, “ with brains,” the pads and splints being so 
applied as to fulfil the wants of the individual case. In the majority, 
a simple pad placed on the palm with an anterior splint may be suffi- 
cient. In one case, Malgaigne’s plan of placing a thick compress 
under the head of the bone, and a second over the dorsal projection 
with two broad splints across the hand may be called for. In another, 
Sir A. Cooper’s, of binding the flexed fingers over a ball, may fulfil the 
necessary requirements; but, as a rule, an anterior splint and palmar 
pad carefully adjusted, supplies every want and is sufficient, the Sur- 
geon remembering that the palmar surfaces of these metacarpal as well 
as phalangeal bones are concave. 

Fracture of the phalanges is usually compound, although it may 
be simple, and is easily diagnosed and readily treated. A simple 
anterior splint is all that is required, a dorsal being rarely called for ; 
a piece of wood serving for the purpose, though a thin piece of per- 
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forated zinc is preferable. The splint should be fixed on with strapping, 
a coating of the compound tincture of benzoin rendering all firm and 
immovable. 

In compound fracture into the elbow-joint when the parts are much Compound 

injured, excision, probably, is the wisest step to adopt, as by it con. fracture mto 
valescence is hastened and a good arm with a movable joint as # rule, *o*-Joint. 
given; whereas a recovery by natural processes without operation, will 
probably end with anchylosis after a tedious process of suppuration. 
When the injury, however, is not severe and the patient young, ex- 
cision is not called for, a recovery with a movable joint being possible. 
I have had several excellent examples of this under my care during the 
last few years. In aged subjects, however, amputation may be required ; 
and in the one from which the preparation (Fig. 495) was taken, such a 
step was demanded. The drawing illustrates an uncommon form of 
accident—comininuted fracture of the head of the radius and fracture 
of the coronoid process. 

Compound fractures of the arm and forearm ought to be treated upon Compound 
the same principles as the simple, that is, when the injury is not as of 
sufficient to necessitate amputation or excision, the bones should be forearm, 
brought into apposition and kept there by means of splints inter- 
rupted or not, the wounds being covered either by lint soaked in 
blood or, by what is better, the compound tincture of benzoin. 

It may be added, that the injury should indeed be great to neces- 
sitate amputation, it being justifiable to incur some extra risk to 
save the hand. 

In a severe case of compound comminuted fracture of the humerus Case, 
caused by the passage of a rifle bullet through the bone in a young 
man, which came under my care at Guy’s, good success attended the 
immediate sealing of the wound with benzvin, and the application 


Fia. 496. 


Fig. 495. 





Fracture of the coronoid process Compound dislocation of ulna and 
and head of radins, produced by shaft of radius forwards with dis- 
a fall upon the elbow; taken from placement of the lower epiphysis 
& woman, et. 70. of the radius backwards. 


of the splint. The man left the hospital in three months with a 
firmly united bone and a good sound arm. In such a case as that 
VOL. IL. 28 


Stromeyer’s 
cushion. 


Compound 
dislocation 
with fracture 
of phalanges. 


Thumb to be 
preserved at 
all hazards. 
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represented in Fig. 496, where displacement of the lower epiphysis of 
the radius and dislocation of the ulna existed, amputation was 
demanded. 

I have little to add to what has already been given in the way of* 
treatment of compound fracture of the humerus beyond an allusion to 

Stromeyer’s cushion, which 

Fie. 497. commends itself to atten- 

tion as much by the emi- 

nence of its advocate as by 

its usefulness. It was in- 

troduced to our notice by 

Sir William MacCormac 
(Fig. 497). 

The cushion may be de- 
scribed as triangular and 
wedge-shaped. At its 
thickest end it measures 
Stromeyer’s cushion (from MacCormac). With four inches an depth, and 

atraps applied. from this point gradually 
thins down for a length of 
fourteen or fifteen inches. The elbow rests on the thick end, while 
the thin rests on the side of the chest. The cushion is readily fastened 
in its place by a tape round the neck and the body; and when this 
simple apparatus is applied, the arm rests beautifully supported and in 
excellent position. Whilst lying in bed nothing beyond the ordinary 
dressings are required for the wound, and, if the patient has to be 
transported from one place to another, or is fit to walk about, this can 
be arranged with the utmost facility, as cushion, arm, and all can be 
bound by a broad bandage to the body and thus form an immovable 
whole. Stromeyer considered this cushion to be “the most valuable 
appliance he had invented during his life.’ I have nsed it for fracture 
and dislocation of the humerus and shoulder-joint disease, with great 
advantuge, and have adapted straps to it to hold the arm and fore- 
arm in position. 

Compound dislocation and fracture of the phalangeal joints require 
a distinct consideration, and the slight constitutional symptoms which 
such injuries induce, enable the Surgeon to treat them on purely local 
considerations. 

To dwell on the importance of the integrity of the hand as a whole, 
or to adduce arguments to show the necessity of saving as much as 
possible of the thumb and fingers is unnecessary, since these rules of 
practice are now acknowledged ; yet such have their limit, as anchy- 
losis of some of these joints may prove an impediment rather than an 
advantage to the free use of the hand, and a stiff finger to a man in 
one business may be most detrimental, while in another, if bent it 
may be of service. 

With the thumb, however, the above rule may be considered abso- 
lute, and an attempt should invariably be made to save the joints and 
as much as possible of the injured parts; it being often better in com- 
pound fractures to leave the bone to granulate than to remove it, for 
the use which may be made of the stump of a thumb, or of one fixed 
by anchylosis, can only be appreciated by those who have been fortu- 
nate enough to witness such instances. 
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* With the fingers, this rule will not hold so good, since it often Care 
happens that the loss of a finger will be found of less inconvenience required in 
han a stiff one. Ina general point of view, a stiff metacarpo-phalan- tis acne 
geal joint to a labouring man is an impediment, while to a gentleman which 

it may be of service, and at the same time preserve the comeliness of anchylosis 
the part. A stiff first phalangeal joint will be most prejudicial in *ball take 
some trades, while in others it is of slight importance. A stiff joint °° 
between the extreme phalanges is rarely of much moment. 

The patient, however, should be consulted by the Surgeon in all 
these cases, and the treatment adapted to the wants of the individual; 
since @ position that may be good fur one may be bad for another, and 
no one position is applicable to all. It is too common to find men 
applying at London hospitals to have fingers removed that have been 
saved, but fixed at bad angles; the stiff finger being an impediment to 
the free performance of their trade. 

In compound fractures and dislocations of the thumb, loose frag- compound 
ments of bone should be removed and joints excised; as much as fracture of 
possible of the soft parts should be saved, and the wound left to natural the tbumb. 
processes for repair. To amputate a thumb for injury ought to bea 
very rare operation. Jn these injuries to the fingers the same prin- 
ciples of practice should be adopted, although modified by the wants 
of the individual case. To save a finger, aud to amputate it months of the 
after on account of some stiffness of joint or malposition is to waste fngers. 
time. When a joint has been opened, and anchylosis must be looked 
for after a natural recovery, the propriety of making the attempt 
should be discussed before the practice is decided upon, when, if the 
decision be in favour of a conservative practice, the injured parts 
should be adjusted and fixed by means of a splint in the most favorable 

osition. 

: In most subjects, the straight is a forced and inconvenient position, Straight 
and not that ever assumed by nature, with the hand at rest. The position not 
best is the slightly bent, when the thumb and fingers can touch he me 
at their tips, or that which the hand naturally assumes when at 
rest. In exceptional cases, however, exceptional positions may be 
required. I have for years acted upon this principle, and always with 
advantage. 

The best splint for fingers is a piece of perforated zinc. It is thin, Zine splint. 
and can be bent to the required curve without trouble as well as 
readily fixed on with strapping or lint saturated in tincture of benzoin. 
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Fractures of the pelvis as of the cranium, spine, and ‘horax, are of Fractures of 
importance, inasmuch as the visceral contents are involved, but when Pel# 
no such complications exist, the injury is, comparatively, not dangerous. 

Fracture and dislocation of the bones commonly occur together, and 
may be regarded as alike in a clinical point of view. 

The anterior portion of the crest of the ilium is not rarely of crest, 
broken from direct violence, and the accident is not serious. Rest 
in bed to keep the abdominal muscles quiet, and the application 
of a pad with strapping, a mould of gutta percha, or a broad pelvic 
belt when displacement exists, are the ordinary surgical means 
required. 


of pelvic 
basin. 


Examples. 


Urethral 
complication. 


Case. 
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Fracture of the pelvic basin itself is usually the result of some crush- 
ing force, the weakest part breaking, such as the rami of the pubes, 
In other cases, there will be some separation of the pubic bones at tha 
symphysis or other fracture of the brim. In many, the injury will be 
complicated with laceration of the urethra. In the case of a female, 
st. 80, which I had under care, the bones were displaced on the right 
side for more than an inch, when a curious deformity resulted; the 

pelvic bones with the 

kia, 498. adductor muscles being 

curved out, leaving a hol- 

low on the inner side of 
the thigh. 

In another, sent to me 
by Dr. Bennett, of Builth, 
in a female child, great 
separation of the pelvic 
bones was present, the 
whole pelvic organs hav- 
ing been pressed out of 
the outlet of the pelvis 
by the crushing force. 
The large intestine for 
about a foot, uterus, 

Fracture of the pelvis in a child, with separation of bladder, &c., were : all in 
pubes, prolapse of 1¢ctum and uterus. view, the whole perineum 
having been ruptured. 

The drawing (Fig. 498) shows the child’s condition when I saw her , 
fourteen months after the accident. How the child escaped with life 
was a mystery, the perin#um being gone, the bowels protruding, and 
the bones of the pelvis widely apart. Such a case is enough to show 
how great an injury the pelvis may occasionally sustain without causing 
death. As an example of fractured pelvis, Fig. 499 may be referred to. 
Diagnosis. — The 

Fig. 499. greatest care is ne- 

cessary in examining 
the subject of a sus- 
pected fracture of the 
pelvis, yet the dia- 
gnosis can generally 
be made from the 
nature of the force 
employed, its direc- 
tion, and the com- 
plications that exist. 
Urethral complication 
is the most common 
- ae in the male, and ought 
Fracture of peliis. Prep. No, 1134, Guy’s Hosp. Mus. to be treated as al- 
ready described at 
p-165, Vol. JI. Asan illustration of the practice there recommended, in 
June, 1875, a boy, et. 7, was admitted under my care into Guy’s Hos- 
pital, with fracture of the pubic bones and laceration of the urethra, 
accompanied with profuse hemorrhage and retention, for which cathe- 
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terism was ineffectual, and death seemed imminent. I consequently 
made a free incision into the perineum down to the lacerated urethra 
upon a grooved staff, and a rapid recovery took place after. Under all 
circumstances, the utmost quiet must be enforced, for if the Surgeon is 
unable to restore the fractured bones to their normal position, at any 
rate, he must do nothing to render their displacement greater, or increase 
the risk of visceral injury. Where support by means of a bandage, 
strapping, or casing of gutta percha or some other substance gives 
comfort or seems called for, it should be applied; but, in general, 
absolute rest, and such treatment as the complication may require, are 
all that is necessary. In two cases, 1 have seen obstruction of the obstruction 
iliac artery associated with fracture of the brim of the pelvis; in one, of ilac 
the vessel was so stretched as to cause laceration of its inner and 4'¢y- 
middle coats and obstruction, which were followed by gangrene of the 
corresponding limb. In the other the obstruction lasted three weeks, 
when pulsation returned and the patient recovered. 

Fracture of the acetabulum, from the head of the femur being driven Fracture of 
against the bone, has been recorded. Earle, in the nineteenth volume acetabulum. 
of the ‘ Med.-Chir. Trans.,’ adduced a case in which the pelvis was 
broken into its three anatomical portions. Sir A. Cooper and Travers 
have recorded others. Moore, also, in the thirty-fourth volume of the 
same Transactions, has given another with a drawing, as figured 
here (Fig. 500). When the head is driven into the pelvis, as illus- 
trated in the drawing, there will be deformity of the hip, inability 
to move the limb, with pain in the attempt, and crepitus. Travers 
believed that acute pain on pressure upon the projecting spine of 
the pubes, and inability on the part of the patient to maintain g. itome 
the erect posture after pelvic injury, are diagnostic of fissure of the at fecacea 
acetabulum. acetabulum. 

A fracture of the lip of the acetabulum is probably present in such 
cases of dislocation of the hip as become displaced again after re- 
duction; the head of the bone, 
having nothing to restrain it, slip- Fi. 500. 
ping outof itscup. In these cases 
the. reduction of the dislocation is 
usually attended with crepitus, fol- 
lowed by re-dislocation on the re- 
moval of the extending force. It 
should be treated by fixed exten- 
sion, as in fracture of the thigh- 
bone, and some circular pelvic 
pressure. This accident is more fre- 
quently associated with dislocation 
of the head of the femur back- 
wards than with any other. 

Fracture of the sacrum may be ae x 
regarded clinically like that of the ; § 


pelvis; it is always the result Of Herd of femur driven through acetabu. 
direct violence. lum. ‘ Med.-Chir. Trans.,’ vol xxxiv. 


Fractures of the Lower Extremity. 


From hospital statistics these fractures appear to be more common of lower 
than those of the upper extremity; but as the majority of cases of extremity. 


Associated 
with 
backward 
dislocation. 





Of the femur. 


Of its neck. 


Intra- and 
extra- 
capsular 
fractures. 


Intra- 
capsular 
fracture.. 
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fracture of the upper extremity are treated as out-patients, and of 
which no records are kept, the conclusion is weakened by a fallacy, 
The Middlesex Hospital statistics, compiled by Lonsdale and H. Morris 
for sixteen years, tell us that there are 1206 examples of fracture of 
the lower extremity to 1932 of the upper, proving that fractures of 
the upper extremity are 23 per cent. more frequent than those of the 
lower. 

Fractures of the femur form about one fourth of all fractures of 
the lower extremity, and fractures of the neck about one fifth of the 
fractures of the bone. They may be divided into those (1) of the 
neck or upper end, (2) of the shaft, and (8) of the lower or condylar 
end. 


Fracture of the neck or upper end existed in 44 out of 217 consecutive 
cases admitted into Guy’s, or in one fifth ofall cases. It is more frequent 
in the old than in the young, probably from the impaired nutrition of 
the bone, the cortex in the aged being always thinner and the cancelli 
larger. J have, however, seen it in a boy, at. 12, and a man, et. 27. 
Stanley and Hamilton have recorded examples at even an earlier 
age. In Guy’s Museum there is a specimen taken from a child et. 9 
(Prep. 1184). 

When the fracture involves the neck near the head of the bone it 
has been called “ intra-capsular”’ (Figs. 5004 and 504), when the base 

of the neck near the trochanters, “ extra 

Fie. 500a. capsular ;” but in these the joint is gene- 

rally involved, the line of fracture, as a 
rule, being oblique from the neck within 
to the base of the neck without the cap- 
sule. Both forms may be impacted; the 
former is so frequently, the latter generally. 

In the fractures of the neck near the 
head of the bone, the neck of the bone is 
usually driven into the head (Fig. 504). In 
the fractures of the base of the neck the 
neck is, as a rule, driven into the shaft 
(Figs. 475, 501-2). In exceptional cases 
the impaction is double (Fig. 505). 

Fractures of the narrow part of the neck 
of the femur are generally caused by indi- 
rect violence, such as tripping in the 
utraceapaulin factare orig carpet ; fracture of the base of the neck 

neck of the femur, showing Dy @érect, such as a fall upon the trochan- 

ligamentous repair. ter. When the posterior ridge of bone 
penetrates the trochanter there will be 

eversion of the foot, the outer surface of the trochanter looking back- 
wards, and the anterior surface of the neck will be felt as a prominent 
projection beneath the rectus muscle. When the anterior ridge of bone 
penetrates the lower fragment the foot will be straight or inverted, the 
surface of the trochanter will look outwards, and a great fulness will 
be felt behind the trochanter. Should the limb be much adducted 
when the patient falls upon the trochanter the lower border of the neck . 
may be driven into the trochanter, as seen in Figs. 475, 501, and should 
the limb be much abducted when the fall takes place, the fracture will 
probably be in the narrow part of the neck, and, therefore, unimpacted 
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and intra-capsular. When the penetration of the neck is great the 
trochanter will be broken off, and there will be no impaction, but the 
usual unimpacted fracture of the neck. 

With these facts before us, the best division of fractures of the neck Impactedand 
of the femur, for practical purposes, seems to be into the “impacted”? unimpacted. 
and “ unimpacted.” 

Sir A. Cooper recognised this fact of impaction to a degree, though he 
did not quite see its importance, when, in describing fractures of the 
upper part of the thigh-bone, he wrote, “The fracture is placed at the 
root of the neck of the thigh-bone, the trochanter is split, and the neck 
of the bone is received into its cleft. It frequently happens in this in- 
jury that the fracture of the neck of the thigh-bone is complicated with 
tn injury of the trochanters, major and minor; the neck of the thigh- 
bone is forced at times into the cancelli of the major trochanter.” To 
the late Professor R. W. Smith, of Dublin, the thanks of the pro- 
fession are unquestionably due for having given prominence to this 
class of cases, and in his valuable work on ‘ Fractures’ in the vicinity of 
joints, published in 1850, will be found nearly all that is known about 
the subject. 

I am fully prepared to endorse his opinions, and agree with All extra- 
him, “that all extra-capsular fractures are, in the first instance, Fea oni 
also impacted fractures.” I believe, moreover, that many so-called at first 
intra-capsular fractures and all mixed forms are primarily of a like impacted. 
kind, and “that it depends principally upon the violence with which 
the injury has been inflicted, whether the neck of the bone shall 
remain implanted between the trochanters, or whether these processes Impaction 
shall be so completely separated from the shaft of the femur as to allow dependent 
of the escape of the cervix from the cavity which it had formed in the oe 
reticular tissue of the lower fragment. If the force had not been very ae ee 
great the neck of the femur remains wedged in between the trochan- 
ters, and one or both of these processes are split off from the shaft ; 
and if the fibrous structures around the neck of the bone and trochan- 
ters have not been injured, these broken portions of the trochanters 
are still held firmly in their places, and the cervix does not become 
loosened (Fig. 501); but if the force has been considerable, the im- 
pulse prolonged, the bone in a state of senile atrophy, or if, as fre- 
quently happens, the patient in endeavouring to rise falls a second 
time, then, under these circumstances, the trochanters are not only 
broken from the shaft of the femur, but are so far displaced and 
separated from their connection with the soft parts that the cavity 
or socket, as it were, into which the superior fragments has been 
received is destroyed; the impacted cervix thus set free no longer 
opposes the ascent of the inferior fragment, and the case then presents 
the characters of the ordinary extra-capsular fracture with great 
shortening of the limb” (Fig. 502). In fact, the ordinary fracture Impaetion 
of the base of the neck of the thigh-bone is primarily an impacted very general 
fracture, the impacted bones in some cases being loosened by a second (+ pl atiarl 
fall, in others by excess of violence received in the original accident, neck. 
and in too many by the manipulation of the Surgeon in his anxiety to 
make out the presence of a fracture by the detection of crepitus. Indeed, _ 
this seeking for crepitus in cases of fracture is a practice fraught with nea a 
danger. In fractures of the neck of the thigh-bone it is not only un- dinpavaik 
necessary because the diagnosis of the case can be made out without condemned. 


Diagnosis of 
impacted 
fracture. 


Symptoms. 


440 FRACTURES OF THE LOWER EXTREMITY! 


it, but it is unjustifiable, as the attempt to find it in every case of 
impacted fracture is often attended with irreparable mischief. 


Fre. 602, 





Impacted fracture of the neck Comminuted fracture of the 


of the thigh-bone, from the upper part of the thigh-bone, 
museum ot my father, the from the neck being driven 
late Mr T. BE. Bryant. Prep. into the shaft. Prep. 1194, 
Guy’s Mus., 118755. Guy’s Mus. 


Symptoms of Fracture of the Neck.—The diagnosis of fracture, im- 
pacted or otherwise, is a point of considerable importance, but that of 
an impacted fracture is particularly so, since it is not to be disputed 
that the recovery or degree of lameness of many a patient depends 
upon @ correct appreciation of the value of such symptoms as usually 
exist in this variety of fracture, and that, too, in a very critical period 
of the case. Should an error in diagnosis be made, and the case being 
one of impacted fracture be overlooked, violent manipulative efforts 
will probably be made to reduce the supposed dislocation or to set the 
supposed fracture ; or, what is equally probable, to decide the question 
between the presence of the two by the detection or non-detection of 
crepitus. As a consequence of this violence, the impacted bones to a 
certainty will be loosened, if not worse disturbed, and the case will be 
changed from one in which the bones were placed favorably for union 
and recovery, into another in which a very different set of circumstances 
has to be encountered and a less favorable prognosis has to be given. 

Happily, however, the diagnosis of these cases is not difficult, and 
the symptoms that indicate the presence of an impacted or non-im- 
pacted fracture are fairly characteristic. Those of an ordinary non- 
impacted fracture of the neck of the thigh-bone in any position are 
—some slight indirect or violent direct force; a “ shortening” of the 
limb from one to two and a half inches; “ rotation outwards” of the 
limb with eversion of the foot from mere gravity; inability to raise 
the limb on the part of the patient, but greater movements of the limb 
by the Surgeon’s hands; “swelling,” according to the character of 
force employed and time after injury; “pain,” and occasional 
“erepitus.” In rare cases of non-impacted fracture of the neck, the 
foot may be inverted and thigh even flexed. Those of an impacted frac- 
ture are—a blow or fall upon the trochanter, followed by more or less 
complete loss of power in the limb; shortening to the extent of half an 
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inch or one inch; a fixed, everted, inverted, or straight position of the 
foot, which moderate extension will not rectify ; and, when the impac- 
tion is great, an approximation of the great trochanter to the median 
line of the body (Fig. 5024). The head of the bone will rotate in the 


Fig. 502A. 
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Fignre showing how the trochanter of the fractured bone is drawn upwards nearer the 
anterior superior spme of the itium., A. Normal length of base of ilio-femoral 
triangle (Fig. 603). B Shortened base of ileo-femoral triangle. C. Horizontal level 
of fractured bone. D. Horizontal level of sound bone. 


acetabulum, and the trochanter with it, the rotation, however, of the 
trochanter taking place through an are of a circle of which the head 
of the bone is the centre, instead of upon the axis of the shaft as in 
detached fracture of the neck. There will be indistinct or no crepitus. 
Local pain will always be felt on pressure behind the trochanter, and 
local thickening within a few days of the accident. 

When from the direction of the force applied to the trochanter the Eversion 
posterior wal] of the neck is driven into the inter-trochanteric line, the or mversion 
limb will be rotated outwards and the foot everted; and, when the % f%- 
anterior wall is driven into the bone, there will be inversion of the 
limb. The former form of accident is far more common than the 
latter, on account of the greater thinness of the posterior wall. 

To make out the existence of shortening of the neck of the thigh- Test-line for 
bone and its amount, Nélaton’s line is most inconvenient since it facture. 
necessitates the semi-rotation of the patient over towards the sound 
side, and consequently it includes the risk of causing displacement of 
the bones. My own test-line has no such objection, and can be applied 
to the patient in the horizontal posture. I have used it for many 
years, and found it of great value ; indeed, as a proof of its use I MAY Statistics. 
add that forty-two consecutive cases of fracture of the neck of the 
thigh-bone admitted into my wards to the end of 1883 (the average 
age of the patients being 70) left the hospital with union of the broken 
bones and useful limbs, Only one patient, st. 79, died, and she did so 
with the fracture, though not from it, but from sloughing of the skin in 
her lumbar region from injury sustained at the time of the accident. In 
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@ 
two only of the forty-two cases was there any bedsore, and these gave no 
trouble. All were treated with the double splint (Fig. 607). The 
diagnosis of all these cases had been made by means of the test-line } 
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The ilio-femoral rectangle A BC. CB Test-line for fracture or shortening of the 
neck of the thigh-bone. 
now describe, and with the gentlest manipulation. (‘ Lancet,’ January 
22nd, 1876.) 

For purposes of demonstration I have described it as the base of the 
ilio-femoral triangle (C B, Fig. 503), the two sides of the triangle 
being made up of two lines drawn from the anterior superior spinous 
process of the ilium, one of them, A C, being vertical, and traversing the 
outside of the hip to the horizontal plane of the body; and the second, 
A B, impinging on the tip of the trochanter major and corresponding 
in the normal condition of the hip-joint to the anterior half of Nélaton’s 
test-line for dislocation of the head of the femur backwards. 

The “ test-line” C B for fracture or shortening of the neck, joins 
the two at right angles to the vertical line, and extends from it to the 
trochanter. Any shortening of this line, on comparing it with the 
same taken on the uninjured side, indicates with precision a shorten- 
ing of the neck of the thigh-bone; and, when the shortening has 
immediately followed an injury, fracture of the neck of the thigh-bone, 
impacted or otherwise, is certain. Compared with this line, all other 
measurements are uncertain. By its use, manipulations of the injured 
limb are rendered unnecessary. For practical purposes, the vertical 
line A C and the test-line C Bare alone required. To compare the two 
sides of the body it is necessary to see that the pelvis is straight. 

My friend Mr. H. Morris has likewise a ready method of measuring 
those parts, which he calls the bi-trochanteric measurement (vide 
‘ Holmes’ Syst.,’ vol. i, 8rd ed., p. 1003). 

The symptoms thus described, taken as a whole, may be looked upon 
as pathognomonic of an impacted fracture ; for, although there are other 
injuries to the hip-joint which may give rise separately to many of the 
symptoms detailed, there are none in which all or most are found com- 
bined. There is no injury to the hip-joint in which the head of the 
femur rests and can be made to rotate in the acetabulum and in which 
tmmediate shortening is ever found, with the exception of a fracture ; 
and there is no form of fracture that occurs under like circumstances, 
with the exception of the émpacted, that is not accompanied by crepitus 
that can be readily detected, with complete-eversion of the foot, 
marked shortening, and loss of power over the limb, 
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These points are well brought out in a paper in the ‘Med. Times’ of 
1869, in which I gave a careful analysis of fourteen cases. 


Fig. 505. 


Fig, 504, 





Impacted intra-capsnlar tracture of the neck of Doubly impacted fracture 


femur repaired. Case of the late Mr. 7. E. of the neck of the 
Bryant. Prep. 118759, Guy’s Mus. thigh-bone. 


When sudden increase in the amount of shortening takes place some Meaning of 
days after an injury to the hip, the separation of the impacted bones sudden 
and the drawing up of the lower fragment should be suspected, and, ®ortening. 
when some gradual shortening follows, it signifies the absorption of Of gradual 
the injured neck of bone. shortening. 

The eversion of the limb as found in the non-impacted fracture is Mversion. 

due to the simple weight of the broken limb, aided by the action of 
the powerful external rotator and possibly of the adductor muscles. 
The position of the limb in the impacted fracture, whether slightly 
everted, straight, or inverted, is determined by the impaction of the 
anterior or posterior wall of the neck, and by the fact that the foot 
will be fixed by the impaction in the position in which it existed at the 
time of the accident. 

In non-impacted fracture of the narrow end of the neck or true 
intra-capsular fracture, there is usually less shortening than in the non- 
impacted fracture of the base; this symptom depending in both of these 
cases upon the amount of separation of the fibrous covering of the 
broken bone. In the former, crepitus is also less distinct. In both these 
forms the shortening will be made to disappear by extension, whilst in 
the impacted, in any of its varieties, no such effect will be produced by 
ordinary force. 

It can only be by carelessness that a contused hip is mistaken for a 
fractured thigh, impacted or otherwise. I have, however, known this 
error to be committed. 

“The practical importance of readily identifying this fracture,” Bigelow’s 
writes Bigelow in his valuable monograph on the hip, “lies in the ‘Ws. 
fact that its progress, as regards both time and good union, is in general 
more favorable than that of tle unimpacted fractures; that though it 
is a comparatively common and disabling accident, it may exhibit little 
deformity, and, lastly, that the object of extension in its treatment is 
to steady the limb, and not to draw it down.” 

TREATMENT.—If it were as distinctly understood as it should be by Treatment. 
all students and practitioners that a fracture of the neck of the thigh- 
hone can be diagnosed without seeking for crepitus; that all but the 
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gentlest manipulation of an injured hip is likely to prove injurious, and 
that any attempt to elongate the limb by forcible extension, to flex it 
or to rotate it with the view of restoring it to its natural position ise 
likely to be followed by a breaking up of the impacted bones and con- 
sequently by irreparable injury, the treatment of these cases would be 
as satisfactory in its results as it is simple, and our workhouses would 
be occupied with fewer cripples. If, moreover, it was recognised, as it 
should be, that many intra-capsular and all extra-capsular fractures 
unite when rightly treated, every case of fracture of the neck of the 
femur, impacted or non-impacted, intra- or extra-capsular, in the 
young, middle-aged, or old, would be treated as if repair and union 
were sure to take place if the parts are kept at rest and in apposition ; 
and, in the large proportion of cases, the hopes of the Surgeon will 
not be disappointed (vide statistics of my own cases, p. 441), In the 
purely intra-capsular fracture, union may take place, osseous in many 
cases (Fig. 504), fibrous in more (Figs. 5004 and 508). In a few 
there will be none, owing to a total separation of the head of the bone 
from its attachments, or to the feeble power or age of the patient, or 
because the broken fragment receives too little nourishment to allow 
of sufficient reparative material being poured out, or because the frac- 
tured bones have not been kept sufficiently at rest and in apposition. 
Under these circumstances the head of the femur will be loose in the 
acetabulum with its broken surface smoothed into a cup-shaped cavity, 
where the rounded end of the broken neck of the femur plays as in a 
false joint. 

In the impacted fractures, union onght to be looked for if the broken 
fragments are left slone and not loosened by a careless or too curious 
manipulation. 

In the non-impacted, extension is to be more thoroughly emploved. 
The best splint for these purposes is my double one (Fig. 507). By it, 
in the non-impacted fracture, the limb should be brought down to a 
level with its fellow, and maintained there by means of the elastic ex- 
tension pulley; by its means both limbs are kept parallel, no pressure 
is applied over the trochanters; abduction or adduction of the limb is 
prevented, and extension is maintained. With this splint no perineal 
band is required if the foot of the bed is raised two or three inches. 


Fia. 506. 
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Gurdon Buck’s method of applying extension in a case of fracture of the neck of the 
thigh-bone. 


In the impacted fracture enough extension is required to neutralise 


muscular action, but no more. 
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Gurdon Buck’s method of applying extension to the limb by meane Back’s 

of weights has found great favour of late years in America and thig method by 

.country, and is doubtless very good and simple, the counter-extending "@!8t. 

force being applied by means of a perineal band of india-rubber tubing . 
fastened to the head of the bedstead or splint,while the limb is steadied by 

means of long sand-bags applied laterally, or short thigh-splints (Fig. 

606). This plan, however, has the disadvantage of not preserving sufh- 

cient immobility of the broken bones, and ought, therefore, only to be 
employed in conjunction with the long splint. 

Sir A. Cooper’s plan of placing the patient on @ double inclined plane pouble 
has few advantages when union is to be looked for, and even the inclined 
broad, well-padded belt which he applied round the pelvis in order to Plane. 
keep the broken fragments closely together cannot be recommended ; 
still, where the long splint cannot be worn the inclined plane may be 
substituted. 


Fig, 507. 





Double splint for fracture of the shaft or neck of the thigh-bone and hip diseage. 


When the necessary confinement to the supine position cannot be 
tolerated and bed-sores appear, it may be necessary to give up the long 
splint, and, under these circumstances, it is wise to fix the hip, pelvis, 
and thigh in some strong, immovable casing similar to that employed Immovable 
in hip disease (Fig. 552, p. 497), the limb being kept extended by means D*nduge. 
of weights attaclied to the foot during the setting of the material. The 
casing may be of plaster of Paris, leather, felt, perforated zinc, or flannel, 
with starch, or gum and chalk. 

To allow the patient to get up without any apparatus is not only to 
give up all hope of a cure by union, but to add to the local irritation ; 
as the broken fragments will grate against one another and irritate the 
soft parts around, often causing severe local and constitutional dis- 
turbance. Under all circumstances, however, immobility of the 
broken bone is to be ensured. 

Interstitial absorption of the neck of the bone is sometimes met with Interstitial 
after fracture, and in Fig. 508 the fact is well illustrated, the neck of ee of 
the bone having almost entirely disappeared, as will be seen at once on Beer 
comparing a section of the injured bone with that of the uninjured, 
from the same subject (Fig. 509}. It is said also to take place after a 
contusion without any fracture in osteo-arthritis ; how far it may occur 
otherwise is an open question. My own impression is that in all such 
cases some fracture existed, though it is difficult to prove the truth of ,, 

os P . oy ye racture 
such an opinion. The question requires further elucidation. through the 

Fractures through the trochanter occasionally occur. Sir A. Cooper trochanter. 
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describes them as oblique fractures not implicating the neck of the 
bone, and can be made out by the immobility of the lower portion 


Fie. 508. 6 


Fie. 509. 





Fracture of the neck of the thgh-bone within the Femur of the opposite side 


capsule, repair of fracture by means of bone, showing the amount of 
fibrous tissue and fibro-cartilage; absorption of bone absorbed. 


the neck of the bone. Prep. removed from woman, 
et. 60, who had received the injury five years 
before. 
of the bone whilst the upper part is fixed, and by the other signs of 
fracture, such as crepitus, &c. They should be treated like fractures of 
the neck. 
Separation of Separation of the epiphysis of the head of the bone has been de- 
epiphysie of scribed. South has recorded such cases in his ‘ Chelius’s Surgery,’ and 
ead, Post, of New York, in the ‘New York Journal,’ vol. iii, but no pre- 


Fig. Bll. 


¥Fia. 510. 





+ 
. 


Mr. Aston Key’s case. Prep. Appearance during life. Mr. 
1195, Guy’s Mus. ; Poland’s case. 
fracture of the epiphysis of the major trochanter. 


paration exists to demonstrate the fact. It is, doubtless, possible in 
the young, and would be known by some such symptoms as those 
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of fracture of the neck, crepitus being exchanged for what South 

calls a “distinct dummy sensation” on rotating and extending the 

limb, As a consequence of disease, it will be described in a later 

chapter : 
Separation of the epiphysis of the trochanter major is a more definite Of epiphysis 

accident, and doubtless has occurred. Sir A. Cooper recorded a case of ih 

which Mr. Aston Key had observed, and the diagnosis was verified al 

after death. In it, the detached fragment, however, was not displaced, 

but held in position by meaus of its fibrous and tendinous coverings ; the 

separation was the result of direct local violence ; abduction of the limb 

caused great pain, but all other movements were allowed. The prepara- 

tion exists in the Guy’s Museum, 1195, and is figured above (Fig. 510). 

A like case occurred in the practice of the late Mr. Poland, at Guy’s, in 

1871, which through his kindness I saw. It occurred in a boy, wt. 12, 

from a direct blow, and was characterised by a projection and thicken- 

ing of the trochanter (Fig. 511). Similar instances have also been 

published by Dr. Roddick, of Montreal (‘Canada Med. and Surg. 

Journal,’ Nov., 1875), Mr. McCarthy (‘ Path. Trans.,’ 1874), and Agnew 

in his ‘ Surgery.’ 


Fracture of the Shaft of the Femur. 


This may take place in any part, but is more common in the centre Fractured 
‘than elsewhere, and, as a consequence, of indirect violence; it may shalt. 
occur, however, as a result of direct force, and nore rarely of muscular Cause. 
action. From this cause I have seen it from the swinging of the limb 
over the side of a cart in the act of descending, and, in an epileptic 
patient, from the spasm of the muscles, with the patient in bed. I have 
known it also to take place from the same cause when cancer of the 
bone existed. 
The fracture may be transverse, oblique in any direction, vertical, Direction. 
dentated, comminuted, or impacted, the nature of the force and its direc- 
tion determining these points; a sharp blow is likely to be followed by 
a transverse fracture; a crushing force by a comminuted one; an in- 
direct fracture probably will be oblique, according to the natural bend in 
the lower part of the limb. Inthe upper third, the bone may be broken 
oblique from above, and in front downwards and outwards; and from 
impaction of the lower extremity into the upper, the latter fragment 


Fig, 512, 





Impacted fracture of the shaft of the femiay penduced by a fall upon the knee in a man, 
ret. 83. 


may be comminuted, the bone splitting secondarily upwards into the neck. 
Dr, E. H. Bennett, of the Dublin University, has written an interesting 
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paper on this form of fracture (‘ Brit. Med. Journ.,’ June 26, 1880). In 
the middle of the bone, a lateral obliquity is the most common; in the 
lower third, an obliquity from behind forwards. Fractures may also be 
double in the same bone or compound. In the case illustrated (Fig. 612) 

Impacted the fracture was impacted, the upper fragment having been forced 

shalt. into the hollow of the lower, which it has split. It occurred in a patient 
under my care in 1876, et. 83, from a fall down an area upon his 
knee. The man died on the twenty-ninth day from kidney disease 
(‘ Path. Soc. Trans.,’ vol. xxix, 1878). 

Displace- The displacement that takes place turns much upon the line of the 

ment, obliquity and the position of the fracture. In fracture below the 
lesser trochanter, the upper fragment is prone to be drawn forward by 
the action of the psoas and iliacus muscles, and outward by the external 
rotators. In fractures above the condyles, the lower fragment is apt 
to be drawn backward by the unantagonised action of the gastrocnemii 
muscles. In fractures of the centre of the shaft, the deformity depends 
on the line of obliquity. Rotation outwards of the lower fragment is 

_. found in nearly every case. 

Diagnosis. There is usually no difficulty in diagnosing a fracture of the shaft, 
the following symptoms being usually present:—A fall or injury, 
followed by loss of power in the limb; shortening, which extension can 
rectify; deformity, probably angular; extra mobility of the lower part 
of the injured limb; crepitus; and probably the projection of one end 
of a fragment with eversion of the foot. When the fracture is trans- 
verse, the shortening will rarely be marked; when it is oblique, the 
direction of the angular deformity often indicates the line of the 


obliquity. 
Ofincomplete In young children where the fracture is incomplete, shortening with 
fracture. bowing of the limb after an accident, and an indistinct sensatiog of 


yielding on manipulation, with or without a peculiar crackling sensa- 
tion, indicate the nature of the accident. 

Treatment. TREATMENT.—The fragments having been carefully adjusted by 
means of extension and gentle manipulation, the mechanical treatment 
of these fractures consists in the maintenance of extension by means 
of some applied force and the complete rest of the co-apted bones; 
gentle compression of the affected part being sometimes beneficial. To 
assist the Surgeon towards these ends, some anaesthetic may be used if 
the pain be severe and it is impossible by other means to keep the 
patient at rest, and any spasmodic action of the muscles interferes with 
the Surgeon’s aims. 

Double For many years past I have used no other splint than the double one 

apliut. seen in Fig. 507 and 550, and most Surgeons who have employed it 
once, adopt it. It does not shift from its place because the interrup- 
tion over the trochanter renders it comfortable; it keeps the fractured 
limb still, and maintains it parallel with its fellow: extension can be 
carefully and easily regulated by'means of the extension elastic pulleys ; 
and no perineal band for counter-extension is needed; the results, 
moreover, which have attended its use are excellent. Thus, out of 100 

Statistics of. cases consecutively treated in my wards with this splint, in fifty-two 
there was no shortening, in thirty-six there was half an inch or under, 
and in twelve only was there one inch. Four other cases died: 
one, #t. 81, from senility; one, et. 83, on the twenty-ninth day, 
from kidney disease; one, wt. 40, from abscess of the lung, on the 
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twenty-third day; and one, at. 45, from delirium tremens, on the 
eighth day. 

, _ At other schools other means are adopted, according to the fancy of 

the Surgeon and the fashion of the school. Thus, in hospitals where 

the Scotch influence is great, Liston’s long splint is the one usually Liston’s 
employed, which should extend well up into the axilla, and several splint. 
inches below the foot (Fig. 513, without foot-piece). It ought to be 

well padded and supplied with a soft perineal band, such as a leather 
strap, or a piece of india-rubber tubing.. The ankle and instep should 

be well protected from pressure by cotton-wool, and the retaining 
bandage applied with equal pressure. 


Fig. 5138. 





Liston’s long splint with a footpiece attached, with weights for extension in fracture 
of the neck of the thigh-bone. 


Where the long splint is employed, Desault’s splint, with a foot-piece Desault’s 
(Fig. 525), and the addition of a cross-bar for steadiness should be ea 
preferred. The splint may be of wood or metal, and made with a 
slide so as to be adjusted to different patients. All long splints, 
however, without an interruption over the trochanter, as seen in Fig. 

507, to guard against pressure, are inefficient and most uncomfortable. 

In fractures of the upper third, where the upper fragment is apt to Double 
tilt forward and be rotated outwards, the double inclined plane is often nee 
of great value. It should be employed, however, only when the long ae 
splint fails to fulfil the objects the Surgeon has in view. It is daily 
dropping out of use. 

A splint full of promise was introduced in 1875 into practice at 
Guy’s Hospital (Fig. 514) from the Marine Hospital, Greenwich, and. 
is still used by some of my colleagues. It is a modification of one in- 
vented by the late Dr. J. T. Hodgen, of St. Louis, U.S. (‘ Treat. on Hodgen’s 
Mil. Surg., by F. H. Hamilton, 1865, p. 411), for gunshot fractures, silat. 
and is made of galvanized iron wire (No. 2). In it the injured limb 
may be supported on a piece of flannel, which is slung to the iron rod, 
or, upon pieces of bandage. Extension is kept up by means of the 
strapping attaching the foot of the injured limb to the lower cross-bar 
of the splint, and through the suspending cords and pulleys. The 
counter-extension is maintained by the weight of the limb above the 
fracture and weight of the body. The splint, as seen in Fig. 514, is 
most comfortable to the patient, and an old house surgeon, Mr. J. F. 

Fry, reports (‘Guy’s Gazette,’ Dec. 11, 1875) that out of seventeen 

cases of fracture of the thigh consecutively treated with the splint, 1, success 

the average amount of shortening was less than half an inch, and that 

in six cases there was not any. I have found, however, after a 
VOL, II. 
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Iengthened trial of this splint, that a much larger amount of callus is 
thrown out about the seat of fracture than is met with when the bones 
are kept Perfo at rest, and as they are by the double splint 
ig. 507, p. 445), and conclude from this fact that 
Fig. 514. be is more mobility of the ends of the broken bone 
by the one form of treatment than by the other. 
Under such circumstances, I have discarded Hodgen’s 
splint in the treatment of fractures of the thigh for 
the double. 
Hodgen’s splint should not be confounded 
with Nathan Smith’s, which is made of wire 
applied to the anterior surface of the 
fractured limb,whichis suspended 
to it by rollers (Fig. 531). 
When the fracture is com- 
pound, an interrupted splint 


at S SS 
ca eg eS ow 
Cj i? 













> 





ON ee 
wf fins 


i A pee oe Se a 4 
Dr. J. Hodgen’s suspension splint, as used at Guy’s. 

may be employed. In addition to the long splint, short additional splints 
applied in front, or the inner side of, or behind the thigh as the want 
of the individual case may suggest, are of great value to ensure greater 
steadiness of the broken bone. In no case should the seat of fracture 
be covered in. The bandage should stop below, and, if necessary, 
recommence above it. To prevent the bandage slipping after it has 
been applied, it is a good plan to give it one coating of paste or glue. 

Many modifications of these means might be mentioned. Thus, 
Paget has very generally employed Busk’s long splint, in which a joint 
exists opposite the hip, which enables the patient, after union has taken 
place, to sit up without affecting the thigh-bone. The late Mr. C. de 
Morgan, of the Middlesex Hospital, applied the extension to the frac- 
tured limb by means of a force carried from the foot through a pedal 
cross-bar to a long splint applied to the opposite limb (Fig. 515). 


Fig. 515. 
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Mr. Campbell de Morgan’s splint, with elastic extension. 
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Sir W. Fergusson was wont to apply his counter-extension from a 
strong stay of jean, carefully fitted to the upper third of the opposite 
‘thigh, from which a band extended in front and behind to the upper 
end of the splint, thus doing away with the perineal pad. 

During the application of the long splint, steady traction should be 
maintained on the injured limb by a competent assistant. When 
muscular spasm is severe, some Surgeons have advised temporary 
pressure on the femoral artery in the groin. It is said to stop the 
spasin in all cases, and whenever I have tried it, it answered well. 


Vertical Extension. 


In infants and children under three years of age fractures of the 
thigh are treated with difficulty, for any immovable apparatus is con- 
stantly dirtied from urine, feces, &c., and requires to be changed, and 
the good that would otherwise be experienced is thus neutralised. On 
this account Paget and Callender have treated, within the last few 
years, many cases of fracture of the thigh in children, without splints, 
all apparatus being dispensed with, “the child being laid on a firm 
bed, with the broken limb, after setting it, bent at the hip and knee, 
and laid on its outer side” (‘St. Barth. Hosp. Rep.,’ 1867). I do 
not recommend this practice, but would advise instead that the injured 
limb of the child, with the sound one, be flexed at a right angle with 
the pelvis, fixed by some light splint and hoisted upwards to a cradle, 
hook, or bar above the bed (Fig. 516). By these means the weight of 
the body acts as a constant counter-extending 
force, the child can be well looked to for pur- Fie. 516. 
poses of cleanliness, and a good result may be 
expected. Kiimmell, of Hamburg (‘ Berlin. Klin. 
Woch.,’ No. 4, 1882), holds this method of ver- 
tical extension in fractured thighs in infants 
to be the best. He says, though wrongly, it was 
first tried by Schede, of Berlin, in 1877, and 
publishes a list of twenty-eight cases so treated 
in infants under two years. In justice to Guy’s, 
however, I must state that I began this form of 
practice at Guy’s Hospital in 1870, and have 
before me a list of twenty-eight cases so treated 
since in children varying from eight months of 
age up to five years—later than that age I pre- 
fer the double splint. 

Splints of gutta percha, felt, or leather may 
be used with the weights when they can be ap- 
plied; some immovable apparatus being ad- 
justed after the second week; indeed, in some So | 
cases this immovable apparatus may be applied zee aasapllias a { 
at once, care being taken that the limbis kept py, ture of the femur in 
well extended during its application and set- a child treated by ver- 
ting. The Bavarian flannel splint is the best tical exteimon. 

(Fig. 476). 

In adults, also, after the fourth week, this same immovable apparatus 
may be employed with advantage, the patient gaining greater freedom. 
Some Surgeons think so well of this plan as to advise its use in fracture 
of the thigh from the very first. Erichsen, its ablest advocate, says 
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(‘Science and Art of Surgery,’ p. 225), “The starched bandage may be 
employed in most cases. The limb should be evenly and thickly en- 
veloped in a layer of cotton wadding; a. 
Fie. 617. long piece of strong pastehoardjabout four 
inches wide, soaked in starch, must next be 
applied to the posterior part of the limb 
from the nates to the heel. If the patient 
be very muscular, and the thigh large, this 
must be strengthened, especially at its upper 
part, by having slips of bandage pasted 
upon it ; two narrower strips of pasteboard 
are now placed, one along each side of the 
limb, from the hip to the ankle, and another 
shorter piece on the fore part of the thigh. 
A double layer of starched bandage should 
now be applied over the whole with a strong 
and well-starched spica (Fig. 517) ; it should 
be cut up and trimmed on the second or 
third day, and then reapplied.” With such 
an apparatus Erichsen has treated many 
fractured thighs, both in adults and chil- 
dren, without confinement to bed for more 
than three or four days, and without the 
slightest shortening or deformity being left. 
The points to be especially attended to are, 
fo that the back splint be very strong at the 
upper part especially, and that the spica be 
From Erichsen. well and firmly applied, so that the hip and 
the whole of the pelvis be immovably fixed. 
Fractures of Fractures of the condyles necessarily involve the joint, and these 
the condyles. ray be transverse, oblique, or vertical (Fig. 518). In subjects under 
Separation twenty-one the lower epiphysis may be separated from the shaft, 
of lower thus simulating a transverse fracture (Fig. 519), or a dislocation 
epiphysis. (Fig. 464). 
These cases are serious on account of the joint complication, as some 
Seriousin —_ stiffness of the joint generally, but not always, follows; this result de- 
radar pending upon the amount of inflammatory action that takes place after 
‘the injury. When the head of the tibia is fractured into the joint the 
Treatment. same observations are applicable. In these cases the posterior splint, 
as suggested by MacIntyre (Fig. 530), is probably the best, the knee 
being slightly flexed. When joint complication exists, the application 
of ice, or probably some leeches, may be required. 
May be In exceptional instances the upper fragment of bone is driven into 
impacted. the lower, thereby giving rise to an impacted fracture. These cases, 
like other impacted fractures, generally do well by simple rest. 
In all cases involving joints passive motion should be allowed at the 
end of five or six weeks. 
Anterior Nathan Smith, of New York, advocates the use of an anterior splint 
splint. composed of a single piece of iron wire of the thickness of a No. 11 
catheter, which is carefully bent to the inequalities of the limb and 
fastened to it by means of strapping and bandages, the limb being sub- 
sequently suspended to the ceiling by a cord connected with the wire 
above and below the knee, extension being made through this cord, 
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‘and the counter-extension by so raising the foot of the bed as to tilt 
the body towards its head (Fig. 531, p. 463). 
° Fis. 618. 


Fie. 619. 





Fracture of the shaft of the femur, with longitudinal Separation of the epi- 


fissure through the condyles into the knee-juint. physis Prep. 1210, 
Prep. 1200, Guy’s Mus. Guy’s Mus, 


In fractures of the lower third above the condyles, where the gas- of lower 
trocnemi: muscles tend to draw the lower fragment backward into third. 
the popliteal space, some Surgeons prefer the use of the inclined plane, 
and where the bones cannot be otherwise kept in apposition it is, pro- 
bably, a sound practice. But what I believe to be a better one is the 
division of the tendo Achillis and the subsequent use of the long double Division of 
splint. The division of the tendon paralyses the gastrocnemii, and thus tendo 
allows the Surgeon to bring the bones into a good position, and to deal Sah 
with them as with an ordinary fracture. I have taught this for many 
years and, having tested its value in three cases, can pronounce the 
practice to be good. My friend Mr. Treves, of the London Hospital, 
followed the practice in 1882 (‘ Brit. Med. Journ., Feb. 17, 1883), and 
it has likewise been practised by Dr. Morris, of Boston, in America, 
with success (‘Boston Med. and Surg. Journ.,’ Nov. 29th, 1877). 

Compound Fractures of the Thigh. Compound 

These are desperate accidents, and take place in the proportion of opie 
one to every six or seven cases of fracture of the femur, and when they ai 
occur half the patients die. They should be treated, where possible, on amputation 
conservative principles, and amputation should only be performed in. 
when the soft parts, with the vessels and nerves, are so injured as to 
forbid any reasonable hope of recovery. Conservative practice should Conservative 
have full scope in young subjects especially, and when any doubt practice. 
upon the necessity of amputation exists, the Surgeon had better decide 
upon trying to save the limb, although in the aged an opposite practice 
should be adopted. 

Army Surgeons, however, advise the propriety of practising con- 
servatism for gunshot fractures in the upper third of the thigh, and 
amputation for all fractures of the middle and lower thirds ; the nature 
of gunshot injuries to those parts precluding all hope of a natural 
recovery. All modern army Surgeons—inglish, American, French, 1, military 
and German—agree upon this point, and endorse Dupuytren’s, Hen- surgery. 


Fractures 
of patella. 


Multiple 
fractures. 


May result 
from direct 
violence. 
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nen’s, Larrey’s, and Guthrie’s opinion, that in gunshot wounds of the’ 
thigh, “in rejecting amputation we lose more lives than we save limbs,’ 
and “that in the exceptional cases which result iv consolidation the 
condition of the limb is not encouraging.” : ‘ 

Amputation of the thigh for compound fracture is most fatal, two 
out of three dying. In the upper third of the thigh, the mortality is 
still greater. . 

It is from this fact alone that army Surgeons have advised the con- 
servative treatment of compound fractures of the upper part of the 
femur, and Mr. Erichsen has been led to assert, that amputation in 
the upper third of the thigh for compound fracture is an unjustifiable 
operation. 

When amputation is not at once called for, the wound should be 
thoroughly cleansed with some iodine or other antiseptic lotion, and 
sll foreign bodies with loose fragments of bone removed; the pro- 
jecting portions of bone should be excised, bleeding arrested, and 
the wound sealed with blood or the compound tincture of benzoin, 
a splint should be applied at once, moderate extension employed, and 
the case treated on general principles. 


Fractures of the Patella. 


These are usually transverse from a sudden action of the quadri- 
ceps femoris, under a violent effort to prevent the body falling back- 
wards, the knee being at the time partially bent. Such fractures are 
met with chiefly near though mostly below the centre of the bone; 
they may, however, occur at any part, even in the extra articular portion 
of bone. In some cases, both patelle are broken, together or consecu- 
tively; in rarer instances, the same patella may be broken more than 
once. I have had such a case in a man in whom one patella had been 
broken twice and the other three times; and, in the Guy’s Museum, 
there is a preparation (Fig. 520) from my father’s museum, in which 


Fira. 520. 





Multiple fracture of patella. Prep. 121220, 


the bone had been broken transversely into four fragments, probably 
from different injuries or from some direct force, each fragment 
having a ligamentous union, 

These transverse fractures are at times, although rarely, the result 
of direct violence. The French and American Surgeons believe them 
to be so very frequently. Direct violence to the patella, however, is 
more commonly followed by what is called a starred or vertical than a 
transverse fracture, and in these cases there is rarely much separation 
of the fragments. In transverse fracture the separation is sometimes 
very great, this fact mainly depending upon the amount of muscular 
action at the time of fracture. It is, however, greatly increased by the 
effusion of blood that follows the injury, and later on of inflammatory. 
exudation. At a still later period itis increased from a yielding of the 
ligamentous tissue by flexing the leg, before firm union has taken place. 
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* Out of 25 consecutive cases which passed under my care, in 7, on Statistics of: 
convalescence, the union was so close as to have been reported as bony ; recent frac- 
in 9 there was only separation of a quarter of an inch; in 8 of half ‘™"* 
an inch; in 1 of one inch. In all of these the movements of the joint 
were perfect. 

The diagnosis of the transverse fracture-is rarely difficult, the nature Diegnosis. 
of the violence, the sudden loss 
of power of the limb, the dis- Fia. 521. 
tinct separation of the frag- 
ments, and the bulging of the 
synovial sac between the di- 
vided portions of bone, being 
characteristic. In the starred 
fracture the different pieces 
of bone may be made out. In 
the vertical, the diagnosis ma ; 
bé niore. dificult, a rae el Fracture of me hide . Separation of 
only made out by manipula- 
tion. In exceptional cases where either the ligamentum patelle or 
the tendon of the extensors above the patella is broken, some diffi- 
culty may be felt, but such accidents are very rare. When the 
transverse fracture is little more than a fissure, no separation will be 
found, the amount of separation being determined by the extent of 
laceration of the fibrous and tendinous coverings of the bone. When 
the laceration is partial aud the separation slight, there is a better Character 
hope of a bony or close union than when the laceration is complete and of wuiting 
the separation great. It should be known, however, that union by ™~°™ 
bone may take place although probably but seldom; that union by 
strong ligament, with about half an inch of separation, is more com- 
mon; and that non-union is exceptional. William Adams, in the 
‘Path. Trans.,’ vol. xiii, informs us that, out of thirty-one specimens 
he examined, fifteen were examples of ununited fracture, twelve of 
true ligamentous union, and four doubtful. In the ununited the 
separation was very great, in the ligamentous, it was rarely beyond an 
inch and a half, Inthe ununited the separated fragments were only 
connected with each other by a single layer of fibrous tissue. 

That bone union takes place is now generally recognised. In Prep. Bony union 
121157, Guy’s Museum (Fig. 522), taken from my father’s museum, Possible. 
the fact is well exemplified. The specimen has been fully described 
with remarks, by the late Mr. W. King, in the ‘Guy’s Hos. Rep.,’ 
series 1, vol. vi. 

In the starred or vertical fractures osseous union is generally secured, 
these cases being rarely attended with complete laceration of the peri- 
osteal or fibrous covering of the bone. 

TREATMENT.—In ail cases, as well as in every form of fractured Treatment. 
patella, a long well-padded posterior splint with a foot-piece extending posterior 
from the tuberosity of the ischium to the foot should at once be splut. 
adjusted, the knee-joint being left uncovered by the bandage. To the 
knee-joint cold should be applied, for, as a direct| consequence of the 
accident blood is very apt to be effused, and as a secondary effect, 
synovial inflammation with effusion isalmost sure toensue. Should the 
joint be hyper-distended with bloodsuch may be removed by the aspirator. 

It has generally been the custom to raise the heel with a view to 


Starred and 
vertical 
fracture. 
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Elevation of destroy the action of the extensor muscles, but it is now more gene- 
eens rally believed that no good is derived from such a measure ; as @ con- 
i sequence the horizontal position of the 
’ Fig. 622. limb is usually employed, the body 
Mw “: being raised. The fragments should 
be brought together at the same time 
as much as possible by the fingers of the 
Surgeon, and later on by some appara- 
tus. To do so, however, while blood 
exists to any extent, or the synovial 
capsule is distended with inflammatory 
effusion, is not wise; since any attempt 
to draw the bones together under these 
circumstances can only result in tilting 
forward the surfaces that are required 
to be brought into apposition, with no 
good effect. 
For a few days, therefore, until all 
inflammatory action has subsided, the 
Fracture of patella united by bone, Surgeon should rest satisfied by simply 
pressing the parts together with his 
fingers, and when this result has been secured the two portions may be 
drawn together by means of strips of plaster diagonally applied, of india- 
rubber bands covered with wash-leather attached to hooks, which have 
Elastic been inserted at intervals of an inch on either side of the splint, or, 
compression. What is better, by means of elastic compression, as shown in Fig. 523. 
Malgaigne’s hooks, which are composed of four claws drawn together 
by a screw, have been much employed, and are doubtless effectual, but 
from the fact that 
Fie, 523, they penetrate the 
soft parts and pain- 
fully and forcibly 
draw the broken 
fragments _ toge- 
ther they are ob- 
jectionable. Good 
results have, how- 


Splint for fracture of the patella, with elastic compression. ©V&?> been reported 
A. Cord with tent fastener to regulate extension. from their use. 
B Band or strapping bound to thigh As soon as all 
inflammatory ac- 
tion of the joint has subsided, and the bones are fairly in position, 
Bavarian Such an immovable apparatus as the flannel Bavarian splint may 
splint. be applied, the patella being left exposed or not, as the Surgeon 
may think fit. When the bone is bandaged over, care must be 
taken not to press upon it, as I have known secondary suppura- 
tion with necrosis, and joint complication of a serious nature thus 
ensue. Erichsen uses, as a rule, the starch bandage, and speaks 
highly of it. He applies it over a pad fixed above the fractured bone, 
with a figure-of-8 bandage. C. Heath removes fluid by aspiration, 
applies a plaster-of-Paris bandage over cotton wool, and allows his 
patient to get up. Whatever apparatus is employed, it should be kept 
on for five or six weeks at least, and when removed some light leather 





Rest. 


Malguigne’s 
hooks. 





Accumulator. 
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or felt casing should be substituted. To allow the patient to flex the 
limb under three months, and to give it freedom under a year, is 
hazardous, for the united ligament is apt to be stretched and elon- 
gated, and the limb weakened. An apparatus to limit the movement of 
the joint should be worn after this accident. One made by Hawksley, 
and long used at the Middlesex Hospital, is excellent (Fig.5234). “It 
is applied as soon 
as the patient is Fig, 6284. 
allowed to get up; : , 

and the degree of 
flexion is gradu- 
ally increased from 
time to time by 
filing away the 
shoulder of the 
jointofthesplint.” s+ 

Within recent The Middlesex Hospital splint for fracture of the patella. 
times Surgeons 
have advocated the primary treatment of these fractures by wiring the 
fractured bones together, and successes have been obtained; some ex- 
cellent, others indifferent, few better than the average obtained by the 
treatment above described. Sir J. Lister has been amongst the most 
successful. So far as I can make out, the first case recorded is by Dr. 
Uhde, of Brunswick (‘ Deutsche Medicin. und Wochens.,’ April 27th, 
1878). Icannot recommend this practice to be universally adopted ; 
it is eminently hazardous, and when we know that in the majority 
of cases of fractured patella treated without operation results are ob- 
tained which in exceptional cases alone interfere with life’s duties, the 
treatment by operation stands condemned as a rule of practice. 

In 32 cases of old fracture of the bone which have been admitted 
into Guy’s for other injuries; in 28 the limb was in all ways useful; in 
4 only was it weak, and in these 4 the separation between the frag- 
ments was half an inch in 2, one inch in 1, and two inches in the 
fourth. Whereas in the patients with useful limbs, one man could go 
up a ladder with 2 ewt. on his shoulder; another acted as porter in a 
fish market; a third was a lighterman; two were coal porters; a 
sixth was a sailor; a seventh a carman; an cighth a marine engineer. 
In one man with a perfectly useful limb the fragments were three 
inches apart ; in another who could walk well both bones were frac- 
tured, and the fragments two inches apart. In a cellarman who had 
good use of his leg the separation was four inches. In the majority 
of the good limbs the separation was about half an inch. Upon the 
whole, the result of the accident was most satisfactory, and enough to 
justify the ordinary modes of treatment employed. 

In examples of neglected cases of fracture, where a great separation 
of the fragments exists and the knee is consequently so weak as to be 
useless, such an operation as has been described may be justifiable, but, 
under other circumstances, I cannot, as a teacher, regard it otherwise 
than as a rash and hazardous proceeding. 

Compound Fractures of the Patella. 

These are grave accidents, one fourth of the cases dying. Poland,in an 
able paper read before the Royal Med. and Chir. Society, 1870, gave 
an analysis of 85 such, and clearly proved that in all cases we should 
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(: 

attempt to save the limb, and adopt the ordinary treatment as for 

simple fractures of the patella. To this end the wound should be well 

washed with iodine water or carbolic acid lotion, and accurately closed 
‘ by sutures, and inflammation ought to be subdued by the constant 
application of cold. If suppuration sets in free incisions should be 
made into the joint, and amputation resorted to only when the powers 
of the patient fail to repair the injured joint. Detached fragments 
of bone should, however, be removed at once. 

Out of the 85 eases collected by Poland, there were 20 deaths and 65 
recoveries; in 31 of these there were more or less complete anchylosis 
of the joint ; 20 recovered with movement, 4 were resected, and 5 am- 
putated. The joint suppurated in 43 out of the 65 cases of recovery, 
and in all the fatal cases. 

In March, 1883, I saw a man, eet. 56, who, after a compound com- 
minuted fracture of the patella, had necrosis of about a quarter of the 
bone. He made a good recovery after the removal of the dead bone, 
and had almost complete movement of the joint. The case occurred in 
the practice of Mr. Wilson, of Grantham. 


Statistics of. 


Case. 


Fractures of the Leg. 
Fractures of 


These are about twiceas frequent as those of the thigh. At Guy’s, 1090 


leg. cases were admitted in six years, against 541 of the thigh, and of these 
Statistics. 202, or one fifth, were compound. Of the simple cases, not 1 per cent. 
died from all causes; and of the compound 27 per cent. succumbed. 
Both bones Both bones, as a rule, are fractured ; the fibula alone being broken in 
ee about one case in six, and the tibia in about one in seven. lLonsdale’s 
; statistics indicate these points. These fractures 
Vic. 524. are more commonly met with in adult than in 
° child life. 
r In fractures of both bones, those of the upper 
r) ; ij half are usually'the result of direct violence, frac- 
, } By, tures of the lower half of indirect, such as the 
vol | twisting of the foot or leg from a fall or jump. 
Fracture of “Wy , i In fractures of the tibia alone the line of 
tibia. a " fracture is frequently transverse, and from this 


cause there is sometimes difficulty in making 
the diagnosis; the nearer the fracture to the 
knee the more transverse being the line. These 
fractures arise chiefly from direct violence. They 
may so unite as to leave no external trace of in- 
jury ; indeed, they may be attended with so little 
displacement that the line of the bone is never 


a ; “ broken. I have seen more than one patient 
ror fi : ; 

rue a walk upon the fractured limb directly after the 
Lyra df X accident, and in one case, the man went up a 


—h 6B 
Kae 


ul 


Oy Am 
ie ae 
Arrest of erowth in shaft 

of right tibia (1 inch), 
with bowing of fibula, 
following injurv to up- 
ee epiphysis two years 
efore, 1n child, et. 8. 


whole flight of stairs to his ward with but a 


slight limp. Inanother, under my care in 1874, 


a woman with a fractured tibia and fibula went 
about for a week. In a medico-legal point of 
view, these facts are important. When the 
shaft has been separated at its upper epiphysis, 
some arrest of growth may take place; and such 
a result is illustrated in Fig. 524. 


FRACTURES OF THE LOWER EXTREMITY. 459 
e 


° Fracture of the fibula is more common than that of the tibia, par. Uf fibula 
ticularly in its lower third, and I believe in many examples of what are °° 
called bad sprains a fracture exists. Fracture in the upper two thirds, 

{s usually caused by direct violence, but it may be by indirect, such as 

a wrench or twist of ‘the ankle-joint ; under such conditions the fracture 

will be oblique ; in the lower third the violence is commonly indirect, 

such as a lateral twist or a forcible eversion of the foot. With pedai 
inversion, the extremity of the tibia is mostly broken off. When with 

this fracture the foot is displaced outward, and its outer edge raised, 

the accident is known as “ Pott’s fracture ” (Fig. 465), and under these Pott’s 
circumstances the external ligament remains entire, the force being fracture. 
concentrated against the fibula from two to three inches above the 
malleolus; the internal ligament, however, is ruptured, or the inner 
malleolus is fractured. Displacement of the foot is not necessarily an 
attendant upon the fracture. It seems to be the result of some con- 
tinuation of the primary fracturing force or of some additional force, 

such as that of an attempt to walk. In the indirect fracture, the line 

of fracture is probably oblique, the obliquity being determined by the 
direction of the force. 

Diagnosis.—In fracture of either of the leg-bones alone, the diagnosis Diagnosis. 
may be somewhat difficult, and more particularly when no displacement 
is present. Crepitus may at times be made out by a forcible attempt 
to move or bend the lower fragments, or, by some sudden inversion or 
eversion of the foot, but the Surgeon should be careful in trying for 
this not todo harm. Local pain, however, caused by pressure with the Local pain. 
thumb over the seat of fracture, and linear ecchymosis a few days after Linear 
the accident are valuable helps to diagnosis in these as in all other ecchymosis. 
kinds of fracture. 

Protracted or repeated examinations of Fie 525. Fra. 526. a 
the injured limb should always be avoided ; 
they only add to the mischief. 

TREATMENT.—In fractures of either of 
these bones, a natural splint is always found 
in the same bone, consequently any short- 
ening or deformity rarely follows the acci- 
dent. What the Surgeon has to dois, simply 
to apply some splint to ensure rest to the 
broken bone and to the muscles that move 
the foot—to the inside of the leg when the 
fibula is broken (Fig. 526), and to the out- 
side when the tibia (Fig. 525); the splints 
should have a foot-piece. In fractures of 
the lower third of the fibula, the foot may 
be drawn inwards, the bandage being ap- 
plied from without inwards, but in many 
instances nothing more is called for than 
absolute rest. In other cases, a thick pad 
is often of use opposite the seat of fracture. 
In no case should the bandage cover the Dp 
fracture. After the lapse of a few days or pene ae 
at most a week, when all swelling with other evidence of local injury fracture. 
has subsided, the limb may with advantage be put up in some immo- 
vable apparatus. 


Treatment. 
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In cases of Pott’s fracture, or dislocation of the foot outwards with 
fractured fibula, Pott used to place the patient on the affected side, 
with the injured limb flexed, fixing the leg upon an outside splint; an 
inner splint being likewise very usually applied. A better plan, how-- 
ever, is found in the posterior and two lateral splints, with a swing, as 

seen in Fig. 629, this mode of swinging the limb being 
Fra. 627. | & Very good substitute for Salter’s swing (Fig. 580). 
Fractures of both bones occur in every variety, and the 
ae most common is the transverse about three inches above 
the ankle, but every form of oblique, dentated, commi- 
nuted, and vertical fracture is met with (Fig. 472). 
When near the joints, the vertical into the joint is by no 
means rare. The Surgeon in his first examination of 
the fractured limb should, if possible, make out the line 
of obliquity of the fracture and the tendency one or 
other of the fragments may have to ride in any one di- 
rection, always observing the utmost gentleness in his 
manipulation. 

When the tibia is broken at the junction of its middle 
and lower thirds, and the extremity of its upper frag- 
ment on its inner or subcutaneous surface presents a 
ne V-shape (Fig. 527), the Surgeon may expect to find a 

a 





fissure in the lower fragment of bone, starting from the 
apex of the Y and running in a spiral direction inwards, 
backwards, and outwards round the inner edge of bone, 
across its posterior surface towards the lower articular 
facet where the tibia and fibula articulate, the fissure 
then passing horizontally inwards across the lower ar.i- 
cular facet of the tibia to the posterior border of the 
inner malleolus, to join the one on the posterior aspect of 
the bone, thereby cutting off a triangular fragment of 
the tibia at its lower extremity. 
This variety of fracture is generally produced by some 
sudden twist of the body when the foot is fixed. 
—— It may be suspected during life, when joint com- 
V-shaped frac. Plications are associated with the fracture. It was first 
ture of tibia, described by M. Gosselin (‘ Gazette des Hépitaux,’ 1855). 
with spiral fis- When compound, it is generally of a serious nature, 
ro hid ral daa and, according to Gosselin, should he treated by ampu- 
preparation of tation, Dr. R. M. Hodges, of America, goes so far as 
osselin’s to say that by such a practice alone can the patient’s 
pusiren’s He life be saved (‘Boston Med. and Surg. Journal,’ Jan., 
tian 1877). Death usually takes place from pyemia in cases 
that are left alone. - 

I am not disposed, however, to go so far in this direction, though I 
fully recognise the serious nature of these cases and believe that they 
claim the Surgeon’s anxious attention. 

In transverse fractures there is rarely deformity. In the oblique, it 
is a common result—the upper extremity of the lower portion of bone, 
projecting, as a rule—the lower fragment being rotated outwards from 
the great tendency the foot has towards eversion. 

The symptoms of fracture of the leg are too plain to be overlooked. 
The tibia being a superficial bone, any solution of continuity or devia- 
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tion of the line of its spine is readily made out, the nature of the acci- 

dent, loss of power, deformity, and crepitus, helping the diagnosis, 

in fracturés near the joint, it may at times be difficult to make out 
whether the bone is fractured into the joint or not, and when a doubt 

exists, caution in prognosis and treatment should be observed. In frac- 

tures close to the ankle accompanied with displacement, dislocation 

may be roughly simulated, but the slightest care ought to detect the 

true nature of the case; the facility with which the displacement of 

the parts is rectified, the fact that the malleoli retain their normal 

relative position with the foot, and that the ankle-joint moves with 
facility, proves that the displacement is due to broken bones and not 

to dislocation of the joint. When the lower epiphysis of the tibia is Sevaration of 
displaced with the foot, there may be some difficulty in making out epiphysis. 
the true state of the case, but such an accident can only occur in 
children ; it will appear as a transverse fracture, but with no sharp 

edge of bone as is usual in fracture, while replacement of the displaced 
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Process of setting a fracture of the lee. 


fragments will not give rise to the ordinary crepitus of broken bone, 
but to a more subdued sensation. 
When a wound complicates the case, the diagnosis is really made. 
TREATMENT.—It is wise, in fracture of the leg, as of other bones, to qrestment 
“ set’ the fracture and to put the injured limb into the right position : 
with good splints as soon as possible. 
In a general way, for fractures of the lower two thirds of the bones, 
the best apparatus is a straight, flat, and not too broad, metal or 
wooden posterior splint (Fig. 528), with a rectangular footpiece and 
two broad lateral splints (Fig. 629), all being well padded and firmly 
fixed by broad strips of strapping, broad bands of inelastic webbing 
or bandages, the seat of fracture being left exposed, if possible, for 
observation. In Fig. 529, the whole apparatus is illustrated with an 
interrupted splint as for compound fracture. In reducing a fracture 
of the leg, the knee should be partially flexed or held by an assistant, 
the Surgeon manipulating the lower portion (Fig. 528). 
During the putting up of the fracture, the limb must be kept ex- Setting 
tended and the broken bones maintained in position, it being a good 
plan to fix the foot and limb at first to the posterior splint, and subse- 
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Apparatus for fixing and swinging a fracture of the leg. 


580). When any wound in the soft parts exists as in compound frac- 
ture, the corresponding lateral splint should be interrupted, as shown 


in Fig. 529. 
Division of When the fracture is close to the ankle-joint and any difficulty is ex- 
tend 
Achillis, Fig. 680. 





MaclIntyre’s splint and Salter’s swing. 


. perienced i in keeping the broken bones in position from the spasmodic 
action of the tendo Achillis, the tendon should be divided. This simple 
_operation at once permits the parts to be adjusted with admirable 
facility, and renders the retentive apparatus of real value, while it 
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aflows natural processes of repair to go on uninterruptedly, the divided 

tendon and broken bones undergoing repair together, 

. When the fracture is near or into the knee, a posterior splint such ‘ 

as that of MacIntyre or Amesbury, mey be employed ; indeed, some 

employ this splint for most fractures of the leg (Fig. 530). . 
In setting any fracture of the leg, the opposite limb should be exposed nk sound 

asa guide, and an inquiry made to prevent error as to the existence or ie 
of any natural or acquired deformity. The foot should generally be 
placed at right angles with the leg, with the sole flat tothe footpiece, 
care being observed that the heel does not fall and the lower frag- 
ment of bone consequently tilt upwards. The heel should also be 
well protected from pressure, and the foot covered and protected with 
cotton wool, “ Take, therefore,” writes Paget (‘ Lancet,’ Feb. 27, 1869), 
“the footpiece of the splint as the guide for the position of the foot ; 
and if you but see, in the management of fractures of the leg, that 
the foot of the patient and the footpiece of the back splint fairly 
correspond, it is hardly possible for the limb to fall into any defective 
method of repair. Correspondence between the axis of the foot and 
of the footpiece ensures that there shall be no rotation or version, either 
outwards or inwards. Then, again, you should be careful that the foot 
touches the foot-piece by the three balls of the sole—the ball of the 
heel, the ball of the great toe, and the ball of the little toe.” 

Dr. Shrimpton, of Paris, acting upon Dr. Nathan Smith’s suggestion The anterio 
of an anterior wire splint, has applied it to fractures of the leg, with “"° splint. 
success. He employs a splint composed of double wires an inch and a 
half apart, held together by four transverse bars, and applied by means 

. Of straps to the front of the leg, as illustrated in Fig. 531 (‘ Lancet,’ 


Fig. 5381. 
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Nathan Smith’s anterior wire suspeusion splint, with Dr. Shrimpton’s modilication of 
it below. 


1872), the limb being subsequently slung in a vertical direction, as 
Esmarch slings his patient’s leg in disease of, or after operations upon, 
the ankle. After the limb has been kept in splints for about a month iawovable 
some immovable apparatus such as the flannel Bavarian (Fig. 476) may upparatas. 
be substituted and the patient allowed to get up, moving about with 
crutches for another month. When there is little or no disnlecement 
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und little swelling, as soon as the immediate effecta of the injury hayb 
passed away the immovable splint may be at once applied, that is, after 
the first week, the wants of theindividual case being the only guide to 
its treatment. When the bones are comminuted and some loose por- 
tion has a tendency to ride or rise out of its position, the application of 
a pad, with sufficient local pressure to keep the parts in position, may 
be employed. When much effusion of blood or local action takes 
place, ice or cold lotion may be used as an application. Constitutional 
symptoms can be treated as they arise. 

Compound fractures of the leg ought to be adjusted in the same way 
as the simple, care being taken to have an interruption in the splint cor- 
responding to the wound (Fig. 529). When the wounds are extensive, 
the posterior hollow splint of MacIntyre, or any of its modifications, 
may be used with advantage. 

When the bones are comminuted, the loose pieces should be removed, 
the wound cleaned and sealed with a pad saturated with blood, the 
compound tincture of benzoin or carbolic acid, as already described; at 
a later period of the case, when inflammation and suppuration take 
place about the seat of fracture, a free incision should be made down to 
the bone and any necrosed fragment removed. This operation gives 
relief to pain and expedites recovery. 

When the injury to the soft parts is great and the large vessels or 
the joint are involved, amputation may be called for. 

About one in every three cases of fracture of the leg is compound, 
the average mortality of the compound being also about one in three. 
Of those amputated, about 60 per cent. are fatal. 

When amputation is called for, a primary operation, z.e. one per- _ 
formed during the first three days, is better than a later one. , 

Fractures of the foot, commonly the result of some crushing force, 
are always serious on account of the injury the soft parts have sus- 
tained in common with the bones. When not so complicated, severe 
fractures of the bones of the foot as well as other bones will recover by 
rest and the application of cold lotions, &c. . 

Fracture of the os calcis may occur by a fall from a height. It is 
seldom associated with any displacement, and undergoes excellent repair 
when natural processes are left to themselves. In exceptional cases, the 
broken fragment may be drawn up by the action of the gastrocnemii 
muscles, and, under such circumstances, the leg must be kept flexed and 
the foot extended to keep the fragments in position by some outside 
splint. Under these circumstances, however, the foot rarely recovers 
completely its natural use. 

Fractures of the astragalus also occur from some fall or violence and 
are often compound. I had a case some years ago, in which the upper 
surface of the bone with its head was split off and forced through the 
skin, and a second in which the bone was crushed into fragments and 
extruded from below the external malleolus. In the former the soft 
parts were so injured that amputation was performed; while in the 
rata recovery took place by natural processes with a stiff but good 

mb. 

Simple fracture may, however, occur, and I am disposed to think it 
is more common than is supposed, but the injury is difficult to dia- 
gnose, particularly when no displacement coexists. I have had occasion 
in two cases to remove from boys who had acute inflammation of the 
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‘ ; 
bone and joint, following an injury, the whole of the necrosed. u 
articular surface, with half the thickness of the astragalus, and in 
both good results followed. The piece I removed in both instances 
dooked as if it had been fractured, and subsequently died. I have also 
recently (1878) removed from the inner aspect of the ankle of a man, 
the upper half of the astragalus that had been fractured six months 
previously, rotated and so displaced as to present its upper articular 
facet inwards. The case had been reported ata sister hospital as one 
of fracture of the tibia and fibula, The fractured bone had subse- 
quently inflamed and died. 

Compound fracture of the metatarsal and phalangeal bones should be Compound 
treated on ordinary principles, the immediate dressing of the wounds emorure 
with the compound tincture of benzoin to exclude all air and place the Le ae 
wound as much as possible under the condition of a subcutaneous one and 
being absolutely indicated. When parts irreparably injured require to phalanges. 
be taken away, no healthy structures ought to be sacrificed in order to 
perform a named operation. 


COMPLICATED FRACTURES. 
Extravasation of Blood. 


Fractures are very often complicated with extravasation of blood, Extravasa- 

and then difficulties may be experienced in deciding whether the blood tion of blood 
comes from an artery or a vein. In compound fracture, however, the ! fractures. 
difficulty of diagnosis is less than in the simple, since the florid charac- arterial 
ter of the flowing blood, its pulsatile stream and capability of being blood. 
arrested by pressure on its cardiac side, indicate its arterial source. 
In simple fractures, the difficulty is sometimes very great, particularly 
when the limb is distended with blood, and there is no pulsation in the 
swelling. When the vessels below the seat of injury pulsate naturally, 
the blood has probably a venous origin, but when pulsation is not felt, 
there is no reason to jump to the conclusion that arterial laceration has 
taken place, as the arteries may be simply pressed upon by the effused 
blood. When the swelling itself pulsates the diagnosis is simplified, 
for such pulsation generally means that a traumatic aneurism has 
formed, and some large artery been ruptured. In a clinical point of 
view, however, the question happily is not very material, as Surgeons 
are now tolerably well agreed as to the practice to be pursued. 

TREATMENT.—In compound fractures the injured vessel should be lan of 
tied or twisted, and the wound should be enlarged for this purpose fracare with 
when necessary ; and even where such a practice is impossible, and rupture of 
from the nature of the fracture and condition of the soft parts it is 4m artery. 
probable that the limb may be saved, the main artery should be tied 
higher up, as fractures leal well with a diminished supply of blood. 
Years ago, when a student, 1 remember a case of Mr. Bransby Cooper, 
in which a compound fracture of the leg was complicated with a 
laceration of the femoral artery, and the artery was secured at the seat 
of injury. Repair went on as well in the fracture as in any case I 
ever witnessed. Mr. Bransby Cooper has also recorded in his ‘ Sur- 
gical Essays’ a case of fracture of the femur where the femoral artery 
was ligatured for a ruptured popliteal artery, and recovery took place 
in six weeks. 
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In the autumn of 1873, a youth, st. 18, came under my care with 
compound fracture of the condyles of the humerus into the elbow-joint, 
and an injury to the brachial artery about its centre, sufficient to 
arrest all circulation through it. The wound into the joint was 
extensive, but as my dresser had sealed it well with lint soaked in the 
compound tincture of benzoin before I saw it, 1 thought it wise to leave 
the case to nature. The youth went on well without one bad symptom, 
and left the hospital with a movable joint. I am disposed to attri- 
bute the well-doing of this case to the fact, that the brachial artery 
was obstructed, 

When, however, the condition of the limb at the seat of fracture is 
such as to forbid any hope of its recovery being entertained, primary 
amputation ought to be performed; if a doubt exists as to the pro- 
bability of the limb being saved, the artery should be secured in or 
above the wound ; and amputation should be performed as a secondary 
operation if the attempt fail to save the limb; the chances of a suc- 
cessful result in primary and secondary amputation being about equal. 

In simple fracture, when there is great effusion of blood and no pul- 
sation in the swelling or vessels, the expectant treatment is the right 
one to adopt, the injured limb being kept at rest and elevated, and cold 
applied. When pulsation in the swelling is felt, and it is clear that 
arterial laceration has taken place, the same practice ought also 
primarily to be adopted, since every hospital Surgeon knows that these 
cases often do well under such treatment. I can recall] several where 
it was as clear as symptoms could define that with fracture of the 
bones of the leg severe arterial laceration existed, and yet a good 
recovery ensued. To cut down at the seat of injury and secure the 
wounded artery is what no one at the present day advocates, although 
John Bell laid it down as a law that such a rule should be followed; 
but to do so above the seat of injury is one that commends itself 
to the Surgeon’s attention, when it is clear that some treatment is 
requisite for the wounded vessel and that the fracture and parts 
around are progressing towards recovery. When gangrene of the limb 
threatens, it would be as unscientific as it is useless to adopt this 
practice; amputation, under such circumstances, being alone ap- 
plicable. 

By way of summary it would appear that in compound fracture 
complicated with arterial hamorrhage, the vessel ought to be secured 
if possible, in the wound, if not above it; and that primary or secondary 
amputation should only be resorted to when the local injury forbids any 
hope of a natural recovery being entertained. 

In simple fracture the expectant treatment should, as a rule, be 
adopted. If from the progressive character of the hemorrhage, inter- 
ference is absolutely demanded, the artery should be secured above the 
fracture, and amputation had recourse to when gangrene of the limb 
follows. Pressure upon the afferent artery is a practice that also 
demands attention. 

In exceptional cases, it may be expedient to cut down upon the 
wounded vessel at the seat of injury. 


Fractures implicating Joints. 


These are generally grave injuries—though in simple fractures the 
worst effect that is usually to be looked for is some stiffness or anchy- 
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fosis of the articulation. Yet this result is not constant, and a mova- 
ble joint is not rarely secured. As a matter of precaution, however, 
the Surgeon should warn the patient of the risk, and be careful always 
to adjust the fracture and limb in the most useful position for a stiff 
joint. Such cases require very careful treatment, absolute immobility 
of the injured bone and articulation being essential points to be observed ; 
the joint, if inflamed, must be treated upon ordinary principles. Passive 
movement of the joint should be commenced after the lapse of four or 
five weeks. 

Compound fractures into joints are among the most serious cases the Compound 
Surgeon has to treat, and in the lower extremity generally require peta into 
amputation. In the knee-joint, this practice is the best when the’ — 
wound is great and fracture severe, though exceptional cases are on Ito knee. 
record in which excision has been employed. In less severe examples 
an attempt to save the member may be made, secondary amputation 
being performed when ill-success follows. The same rules are appli- 
cable in these cases as in wounds of joints, a simple fissure of bone 
adding but little to the danger ; while severe comminution reduces the 
prospects of success to a minimum. 

In compound fracture into the ankle-joint without displacement, no Ankle. 
operation is usually called for, since good results are obtainable by 
conservative treatment. 

In compound fracture of the shoulder- and elbow-joints, amputation Shoulder 
is rarely required unless the parts are irreparably crushed, or the patient a i 
is so old as to forbid any hopes of recovery being entertained. Yet in 
many cases excision should be undertaken, us it is wiser to excise the 
articulation at once with the view of securing movement, than to look 
for a recovery by natural processes where anchylosis must be expected, 
unless, indeed, the wound is small, the injury to the bones slight, and 
the patient young. 

In compound fracture of the wrist, no operation is required as a 
general rule. 

By way of summary, compound fractures into joints should be Summary, 
regarded as cases of wounded joint, and treated accordingly, the amount 
of bone comminution and displacement having an important influence 
in determining the question and nature of operative interference, when 
such may be called for. 

In large joints, where excision is inexpedient or dangerous, amputa- 
tion must be had reconrse to; in others, where excision is a sound 
operation, it should be preferred. In the ankle- or wrist-joint where 
the articular ends of the bones project, they should, except in young 
subjects, be removed. . idea 

Comminution of bones is a complication that requires a few observa- oe 
tions, although in simple fractures it does little more than render 
difficult the treatment of the case and increase the risk of some short- 
ening or deformity. When, however, it is the result of a direct force 
from a “spent ball,” or other projectile, the comminution may be very 
great, the bone also may be fissured and with the soft parts contused ; the 
danger of the case under these circumstances being much aggravated, 
not only from the direct effect of the injury, but trom the ostitis that 
is so liable to follow. 

In compound fracture, bone comminution has, too, an important In compound 
influence for harm; adding greatly to the risks and dangers of supe fracture. 
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puration and diminishing the probabilities of a successful result; since 
each piece of bone often acts as an irritant and retards recovery, and 
the fragments too often subsequently die. It is always well, there- 
fore, in these cases to remove the detached portions, and, when the 
extremities of the bones are rugged, to excise them. Large pieces 
of bone, however, that are held by their periosteal coverings, must 
not be interfered with. This splitting and comminution of bone is 
most frequently met with in gunshot wounds, the conoidal of the 
present day splintering far more than the round bullet of former 
times. 

In all cases of compound fracture where difficulty is experienced in 
reducing the projecting ends of the broken bone, the best course is to 
remove them with a saw, particularly when they are sharp; com- 
minuted fragments should also be taken away. When much bone has, 
however, been removed, the Surgeon should be careful not to separate 
the parts too much, for fear of want of union. 

The subject of dislocation and fracture has been discussed in the 
chapter on dislocations. 

Fracture from gunshot wounds will receive attention in the chapter 
devoted to gunshot injuries. 


CHAPTER XXXII. 
DISEASES OF THE JOINTS. 


To assert that safe and scientific surgery can only be based on 
sound pathology may appear to be a somewhat trite observation ; 
nevertheless, it is true, so true, indeed, that it cannot be impressed 
too forcibly on all who seek or profess to practise our profession. 
Moreover, it should be the aim of every Surgeon whose duty it is 
to practice and to teach, to demonstrate the truth of the assertion, 
and to establish his practice upon such a scientific basis. It is 
with this feeling that 1 now propose to consider the pathology of 
joint disease, to explain briefly the changes which the tissues undergo 
during inflammation, and the results to which those changes lead; 
setting aside, for the present, disputed points of pathology, and 
reserving for future consideration the subject of tumours involving 
joints. 

Diseases of a joint generally commence as an acute or chronic in- 
flammation of the bone or synovial membrane, although in the pro- 
gress of any case, and particularly when disorganization of a joint has 
taken place, both tissues become affected; the extent to which either 
will be involved depending greatly upon the seat of the original dis- 
ease. When it has begun in the synovial membrane, and gone on to 
produce disorganization of the joint, the bones in all probability will be 
found to be affected only on their articular facets; the deeper struc- 
tures will not have been involved. When the bones are the original 
seat of the mischief, and the inflammatory process has spread from 
them to the synovial membrane, and disorganization of the joint taken 
place, the chief pathological changes will be seen in the osseous tissue, 
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and-either the whole or a part of the articular epiphysis, if not a por- 
tion of the shaft, will be involved in the disease. Under both circum- 
atancés, the cartilage covering the articular facets will have disappeared. 
When the bones are the primary seats of disease the cartilages are 
shed more rapidly, as the articular cartilages derive most, if not all, of 
their nourishment through the bones; and, as a consequence, any per- 
version of nutrition and inflammatory changes of this tissue at once 
show themselves in the cartilages. 

Practically, there is no such thing as a primary disease of the ar- Ulceration of 
ticular cartilages, no such process as so-called ulceration of cartilage, ae mn 
independently of disease of other tissues. When the cartilages undergo aise 
a change it is always secondary to some affection either of the synovial 
membrane, when it is slow and partial in its action, or of the bone 
when it is rapid and complete. It should be remembered, however, 
that disease in the synovial membrane of a joint cannot exist for any 
time, or be of any severity without involving its ligaments, or the cel- 
lular tissue with which it is surrounded. Nor can inflammatory 
disease exist for any period in the articular extremity of a bone without 
more or less affecting its periosteal covering. It should be added, too, 
that there is good reason to believe that either bone or synovial disease 
may be started by a severe sprain or laceration of ligaments at their 
osseous or periosteal attachments. 

Before proceeding to consider the changes the different tissues un- 
dergo from the inflammatory process it will be well to ask whether On the term 
there is such a disease as strumous disease of a joint, strumous disease 8'rumous 
of the synovial membrane or bone ? nee 7 

If I were to answer this question according to custom, as indicated" ~ 
by the free application of the term to joint disease, I should unques- 
tionably say that it was a common affection, for there are few chronic 
changes of a joint that are not so designated, and it is rare to meet in 
a delicate child with any chronic affection of a joint which is not 
regarded by some as a strumous disease. Indeed, from the constant 
use of the phrase, it might be thought that the term strumous disease 
had some definite meaning or :onveyed some definite idea, that the 
affection so designated was of a special kind, could be recognised by 
special features, and possessed definite pathological characteristics. 

Yet it can hardly be said that such is practically the case; for if we 
look for the points of difference between the so-called strumous disease 
and the chronic inflammatory affections we shall fail to find them, 
since they are not clinically to be distinguished, nor practically to be 
separated. Indeed, I am more than satisfied that the so-called 
strumous disease of a joint is nothing more than a chronic inflamma- 
tion of the bones or synovial membrane, or both; that the pathological 
changes in the affected tissues are such as are clearly traceable toa 
low form of inflammatory action, and that they differ in no single 
pathological point from the inflammatory changes found in other 
parts. It is true that such affections, being of a low type, differ from 
other inflammatory actions of a more healthy character, but that they 
ure, nevertheless, inflammatory there can be no doubt. Practically, practically 
therefore, it would be well to expunge this term “strumous” in it misleads. 
respect of joints from our vocabulary, as its use certainly misleads, by 
making the student believe that the term has a definite meaning 
when it has not, and by encouraging the idea that the disease to which 
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it. is applied has a constitutional more than a local origin, and is 
consequently incurable. Of this, however, I am sure, that so-called 
strumous disease of a joint is as curable and as amenable to treatment. 
Y as any other chronic inflammatory disease. In saying this, however, I 
do not dispute the fact that, pathologically, we do at rare intervals 
find tubercular deposit in some of the tissues building up a joint, and 
particularly in the bone; but I must repeat what I wrote many 
years ago in my work on diseases of the joints, “that such preparations 
being so rare are to be regarded as pathological curiosities.” They 
are discovered also accidentally, and cannot be clinically recognised 
by any characteristic features from other cases of chronic inflammation 
Aterm tobe Of the bone. It would be well, therefore, to give up the term in scien- 
given up. tific discussion, or, if it be used at all, to use it in the same sense 
as the words tumours, rheumatism, and fever are now employed, as a 
broad general term that includes many affections and covers much 
ignorance. 
Changes in With these general remarks I now pass on to consider the changes 
the synovial the different tissues entering into the formation of a joint undergo in 
ander” __—scthe inflammatory process. 
inflammation. 


On the Pathological Changes which take place in the Synovial 
Membrane from Inflammation. 


In a pathological point of view, inflammation of the synovial 

Change of membrane may show itself in two distinct ways; firstly, in change 
function, of function, and secondly, in change of structure. ‘The first change 
may take place without the second, but the change of structure neces- 

sarily includes an alteration in the function. The best examples of the 

first class of cases in which a change of function is the most promi- 

nent point, are seen in everyday practice in cases of so-called chronic 

or sub-acute synovitis, where excess of secretion in a joint is the main 

symptom, and in which this secretion may be re-absorbed and leave no 

Change of trace of disease behind; whilst the best illustrations of the second 
structure. class, in which change of structure is the main point of clinical as 
well as of pathological importance, are seen in the pulpy disease of the 

synovial membrane. Between the two great classes of cases, however, 

there are doubtless many links; for example, in acute synovitis we 

have change of structure even to more or less complete disorganiza- 

tion, and in chronic synovitis frequently repeated, we have change of 

structure such as gradually passes into the pulpy synovial disease. It 

would thus appear that in acute inflammation of the synovial mem- 

brane we have pathologically a series of changes that differ somewhat 

from those seen in chronic inflamination, and that while the acute form, 

it is true, passes iuto the chronic by imperceptible gradations, the two 

Changes in classes of cases are, nevertheless, very distinct. Acute inflammation 
acute === of a synovial membrane in its early stage is pathologically repre- 
pera sented by what my notes of cases clearly illustrate—a more or less 
membrane. minute injection of the capillary vessels, passing on to a velvety appear- 
ance of the synovial surface, a flocculent surface, or one covered with 

fine fringes of Jymph, while in the more acute cases the synovial 
membrane may have disappeared by ulceration or sloughing, or have 

so softened down as to be destroyed on the slightest touch. In the 

former class of cases there will be clinically increase of secretion in the 

joint, severe local pain and heat with surgical fever; while in the latter, 
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there will be acute suppuration, and the synovial membrane may show 
any one of the conditions already indicated; or they may have dis- 
‘appeared, pus and broken up membrane alone remaining to indicate the 
local severity of the action as well as the destructive nature of the 
affection. 

In intermediate or less acute cases, other changes may be seen, but 
they are not less marked. In one, the notes of which are before me, 
there was visible to the eye a local patch of capillary injection, and 
beneath it could be made out a superficial granular change of structure 
in the cartilage. In another, an effusion of a firm fibrinous layer of 
lymph over the surface of the synovial membrane and articular carti- Synovial 
lage showed itself, and this membrane could be raised from its bed and cp enn : 
peeled off, not only off the synovial capsule, but also off the articular jnvolved. : 
cartilage, and beneath this membrane fine radiating capillary vessels 
passing from the inargin of the articular cartilage towards the centre 
were Clearly visible. Inthis case, moreover, after a section was made 
through the spot of injected membrane and cartilage down to the bone, 
the swollen layer of membrane passing over the cartilage was clearly 
visible, as well as the granular degeneration of the cartilage beneath ; 
and this membrane could be separated from its cartilaginous connec- 
tion by means of needles, It occurred in a child, but it seems to me 
to be sufficient to prove by means of pathology what anatomy has 
hitherto failed to settle, viz., that a layer of membrane passes over the 
articular cartilage. I have seen these changes more than once. 

The changes that take place in the synovial membrane in sub-acute In aubacute 
and chronic synovitis remain to be noticed, and they are essentially of and chronic 
the same pathological character as those we have been just considering, *smmation. 
though they differ in this great point, that the synovial membrane ig Thickening of 
not destroyed but becomes thickened in various degrees by the infil- oan ee 
tration within its walls and upon its surface of inflammatory product, ; 
and this thickening may be so great that the synovial membrane may 
be represented by a tissue an inch in diameter. It will, however, be 
found only in cases in which repeated attacks of inflammation have 
taken place, and many layers of lymph have been deposited upon and 
in the affected tissue. The layers may not be deposited rapidly one 
after another by consecutive attacks of chronic inflammatory action, 
for they may be the result of disease which has spread over many 
years, but they will always represent an inflammatory action of 
a chronic nature which at uncertain intervals has attacked the 
joint, and on each occasion left behind it pathological evidence of its 
presence by an inflammatory infiltration. In delicate and so-called 
strumous subjects, the product will be soft and pulpy, and in the syphi- 
litic firmer and fibrous. 

It is with such changes as these that all cases of the gelatiniform or In syphilitic 
gelatinous disease of the synovial membrane, as well as the pulpy disease *2%/¢cts. 
of Sir B. Brodie, are unquestionably to be classed. Both are of the 
same nature pathologically and clinically; at least, all my own investi- Pulpy disease 
gations have led to this conclusion. I shall therefore employ the phrase sa Bore 
“pulpy disease of the synovial membrane” to designate the changes eS aitions 
which ensue in chronic inflammatory synovial disease. The term is 
short and as expressive as any other, besides being one with which 
the profession is familiar, 
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Changes in On the Pathological Changes which the Articular Cartilages undergo 


tauiee from Disease. 
oie The most important point the practical Surgeon should recognise 


when considering the pathology of the articular cartilages has refer- 
ence to the fact, that there is no primary disease of its structure, since 
pathological anatomy teaches us that all the changes found in it are 
secondary to some other affection, and in the generality of cases, to 
disease in the articular extremities of the bones. There is no such 
disease, therefore, as primary “ ulceration of the cartilages,” and, when 
the cartilages are diseased, they are so from the extension of mischief 
from the bone beneath, or from the synovial membrane around or 
upon them. 
Errors inthe Much has been written about the cartilages under the idea that they 
pathology. were liable to special diseases ; and much error has consequently crept 
into joint pathology, the authority of great names, such as Brodie, 
Key, and others, having helped to encourage this idea. Modern inves- 
tigation, as carried out by Redfern, Goodsir, and others, has, however, 
corrected this erroneous notion, and an improved pathology has clearly 
shown that the diseases of the cartilages are secondary to diseases of 
other tissues. 
Some years ago, when describing the results of my own investigations, 
I divided these affections into the fatty, the fibrous, and the granular 
degenerations, and nothing that has been observed since has led me to 
doubt the accuracy of this classification; indeed, additional expe- 
rience has contirmed its truth. Iam not about to enter, however, into 
a minute description of the different changes, for they can be read 
elsewhere; but it may suffice for my present purpose to remind the 
Fatty _—s reader that the fatty degeneration of the articular cartilages is found 
orate in joints that have been deprived of their natural functions from any 
cartilage.  cause—from non-use in the majority of cases, but in many from bad 
nutrition—that it is found in common with the same change in the 
bones or other tissues. This fatty degeneration can be recognised with 
tolerable facility by the naked eye, for the cartilage so affected, 
instead of possessing its natural white pearly aspect, will appear some- 
what transparent, with an undulating, unequal, although smooth, sur- 
face. It will, when cut, feel softer than usual, and may be three or 
four times its natural thickness. At times it may even be “ pulped ” 
Character PY firm pressure with the finger, and be separated from the bone with 
under more than usual facility. Microscopically also it will present charac- 
microscope. teristic features. The natural cartilage-corpuscles will have become 
changed into fat- and granule-cells in various degrees, and the hyaline 
matrix will be filled with cavities varying from the healthy standard 
to large spaces. These spaces, moreover, will be filled with the ele- 
ments of fatty degeneration, into which the healthy corpuscles will 
have changed. This fatty degeneration takes place in most joints that 
have not been used, but rarely from disease of the joint itself. When, 
however, a joint so changed becomes the subject of inflammation, dis- 
organization of the articulation rapidly follows, for such a degenerated 
tissue has no power of resisting disease, and disappears when attacked 
by it rapidly. 
The fibrous degeneration of the articular cartilage is a disease of a 
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peculiar character. I believe it to be associated with only one disease 
of a joint, which is “ osteo-arthritis.” It is very gradual in its progress 
*and not characterised by any definite symptoms. It can be recognised 
pathologically in its earliest stage by the loss of the natural glistening 
aspect of the cartilage of a joint, the smooth surface of which dis- 
appears and looks rough. Small fissures involving more or less of its 
thickness next appear, which sometimes extend down to the bone, and, 
as a rule, are thicker in the centre; they occasionally radiate outwards. 
The cartilage seems gradually to become thin, and after a time to 
disappear, exposing the articular surface of the bone, which probably 
will have undergone the calcareous degeneration. Microscopically, the 
principal change that is seen in this disease is the gradual alteration 
of the hyaline structure into fibre. The cartilage-corpuscles at the 
first will be found interspersed between these fibres, but, at a later 
date, to have changed into granules. At the last stage nothing but 
fibres may be found, and when this condition exists, the total and rapid 
disappearance of the structure will not be far distant. 

The granular degeneration of the articular cartilage is the most 
important affection of this tissue. It is the one most commonly found 
in joint affection, and seems to be the direct consequence of a per- 
verted nutrition in the bone or synovial membrane from disease of 
these structures. Though of a simple nature, it shows itself in many 
ways, and, without microscopical investigation, must have appeared 
unintelligible. In its different forms, it has doubtless led good 
observers to describe it as an ulceration of cartilage, for, under certain 
conditions, the cartilage presents a worm-eaten excavated appearance 
not unlike that which ulceration might produce. 

The disease is essentially a granular degeneration, first of the natural 
cartilage-cells embedded in the hyaline matrix, and secondly, of the 
hyaline matrix itself. Let a cartilage-cell undergo this granular 
degeneration, and the granules by accumulation and multiplication 
form a cavity in the hyaline matrix. Let this cavity burst on the 
surface of the cartilage into the joint, and an excavation is formed 
which can be seen by the naked eye, and a so-called ulcer is produced. 
Let this change take place towards the margin of the articular car- 
tilage, and we find an explanation of Mr. Key’s observations upon so- 
called ulceration of this tissue in certain forms of inflammation of the 
synovial membrane of the joint. Let this change take place near the 
bones as a result of disease in their articular ends, and we find an 
explanation of the general condition of the cartilages in the bulk of 
joint diseases ; for, when the bones entering into the formation of a 
joint are so affected as to interfere with the nutrition of the articular 
cartilages, the cartilage may either present the worm-eaten appearance 
all over or in part, or it may have been shed from its bony attachment, 
when it will be found to be lying upon the bone as a foreign body in 
the joint. In an early stage of disease, this granular degeneration may 
only be detected by a microscopical examination, although when it 
follows upon disease of the bone the cartilage will always be found to 
peel from off its articular facet with unusual facility. 

In synovitis also, the surface of the cartilage in contact with the 
inflamed membrane will be found similarly involved. Should the 
disease be local, as is at times seen in cases of injury to an internal 
ligament such as the ligamentum teres, the change in the cartilage: 
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will be local only, but when general, the whole surface of the cartilage 
may be involved. In acute disease, acute degeneration follows, as is 
evidenced by daily practice. 


On the Pathological Changes in the Bones the Result of 
Inflammation. 


Inflammation of the articular extremities of a bone is a very common 
disease, and is probably the most common we have to deal with in con- 
nection with joints, for it would appear to be the cause of most if not 
all of those cases of disease of the articulations which we find in 
children, and have been described as strumous or scrofulous disease of 
a joint. Some years ago, when writing on this subject, I stated that 
«} cannot for one moment doubt that the majority of the cases which 
are described by Surgeons as strumous or scrofulous disease of a joint 
of the articular extremities of the bones depend upon a chronic inflam- 
mation in the bone,” and all the experience I have gained since has 
tended to confirm me in this opinion. I believed then, as I believe 
now, that the disease in its origin and progress is inflammatory, and 
that it is as curable as any other local affection. It is important to 
bear this invariably in mind when examining or treating a case of dis- 
ease of a joint, particularly when it is found in a so-called strumous or 
cachectic subject ; for if we regard the disease as a constitutional one, 
we are apt to think it ought to be treated on general principles, and 
to neglect the local means by which alone a good recovery can be 
secured. 

Let us now inquire into the changes that the bone undergoes 
during this inflammatory or wrongly called strumous affection. 

The most striking is probably the earliest, which is the expansion 
of the articular extremity, and in some cases this will be very great, 
and generally uniform. The articular extremity of the affected bone, 
or the epiphyses of all the bones entering into the formation of the 
joint, will appear to be rounded and generally enlarged. Upon making 
a section of a bone thus affected it will be found softer than natural ; 
indeed, it may be so soft as to allow a knife to divide it, or even to break 
or crush it on firm pressure. To the eye the section will appear more vas- 
cular than natural, the cancellated portions more cancellated, the cells 
enlarged, and the bony septa radiating from the shaft in a broad, 
palm-like fashion. The cells will also be found filled with a pinkish 
seruin. 

If the disease continue, and the inflammation be of a healthy type, 
parts of the bone will appear denser and more indurated than the remain- 
der; its cancelli will be filled with inflammatory products which have 
organised, and the bone will appear on section as a dense and apparently 
bloodless mass surrounded by other vascular cancellated tissue. Should 
the inflammation be of an unhealthy character, diffused suppuration 
within the bone will take place, and death of the bone, wholly or in 
part, follow. Under these circumstances, the disease will probably have 
beeome a genuine joint affection, and have extended to the synovial 
membrane of the joint, and set up disease within its substance. 
This extension of disease will show itself by effusion within the joint, 
by pulpy thickening of the synovial membrane, and of the cellular 
tissue around the articulation. Up to this point the disease has 
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been local, involving only the articular extremities of the bones, and 
has not attacked the proper joint structures, and appears also to be per- 
efectly curable. But at this stage of the disease the articular curtilages 
will have become affected; for when the inflammatory action has 
continued for any period, and not shown any indications of subsidence, 
but, on the contrary, has either assumed 

an unhealthy character, or interfered with Fie. 582. 

the nutrition of the articular lamella of 
bone upon which the cartilages rest, the 
articular cartilage to a certainty will un- 
dergo a granular degeneration upon the 
surface in apposition with the bone, be- 
come loosened from its attachment, and 
be thrown off or shed (Fig. 532); or it 
may degenerate in patches, and present to 
the eye an irregular excavated surface. 
If the disease be chronic the cartilage 
will degenerate slowly, and be as slowly 
loosened from its osseous base, when it 
may readily be lifted off the bone by any 
instrument. If the disease be more rapid 
the cartilage will likewise be shed more 
rapidly, raised as a blister off the bone, ; 
or found lying upon it as a foreign body; , nehue 

under the microscope, it will appear Pe ae oc 
to have undergone the granular degene- ticular cartilage iu ostitis. 
ration. 

When the disease is acute, the cartilage may disappear altogether, 
having been shed from its osseous base, and become rapidly de- 
generated. 

The articulating surface of the bone during this time may appear in 
some cases as in inflammation, only extra-vascular ; in others, it may 
be rough, or, so-called, ulcerating; while in a third class the articu- 
lating facets will have been shed wholly or in part. In a still worse 
class, pieces of necrosed bone involving more or less of the articular 
extremity will be seen, while in the worst, an abscess will have 
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Fig. 532a. 





Traneverse section of the humerus above the condyles, showing new bone deposited 
beneath periosteum, undergoing rarefaction and thus simulating true bone structure. 
Taken from a specimen of Mr. J. Poland’s. 


made its way into the joint from the diseased articular extremity. |, 
In all these conditions the cartilages will have disappeared and tion & the. 
the joint become disorganized. These pathological remarks are applic: joint. 
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able to every articulation, to the hip as much as to the knee and to ? 
the shoulder as to the elbow. 

In all chronic cases of ostitis there will be found more or less deposit , 
upon the bone beneath the periosteum, and.some good Surgeons believe 
that it is by such deposit that the clinical symptoms of enlargement of 
bone are solely to be explained. My friend Mr. C. Symonds has ably 
supported this view (‘ Brit. Med. Journ.,’ Dec. 8, 1883). 

The drawing above shows how subperiosteal bony formations subse- 
quently rarify, so as to simulate true bony enlargement (Fig. 5824), 
the cancellous appearance being due to the widening of the canals in 
the compact tissue through absorption of the bony walls. 


‘CLINICAL SYMPTOMS ASSOCIATED WITH THESE PATHOLOGICAL 
CHANGES, 


The symptoms by which these pathological changes which have been 
described can be recognised vary according to the formation and sur- 
roundings of each joint, but in their general character they are the 

External same. <Any inflammation of the synovial membrane, of whatever kind, 

appearances always shows itself within a few hours or days of its origin by effusion, 

m synovitis. and consequently by distension of the articulation, while in the knee, 
ankle, elbow, wrist, shoulder, and other joints, this clinical condition 
makes itself manifest in a way which cannot be misinterpreted. The 
synovial sac becomes enlarged and distended by the effusion, so that it 
bulges between the bones, and gives an outline to the joint unlike that 
furnished by any other condition. In the hip-joint similar changes 
take place, but they are not quite so palpable, though they can be made 
out by careful examination, and particularly by a comparison of the 
affected with the sound side, a point of practice which should never be 
omitted in the examination of any injured or diseased joint; the soft 
parts in front of the joint will be more prominent and full; pain will 
be produced by gentle pressure made upon the part, particularly 
behind the great trochanter, where a soft swelling, which will be mani- 
fest to the eye, will also exist in lieu of the natural depression. Even 
fluctuation may be detected through the joint on careful palpation. At 
any rate, to the eye and hand there will be clearly some extra fulness 
of the soft parts, sufficient to lead a Surgeon to suspect the true nature 
of the disease. 

In disease of In disease of the articular extremities of the bones a different 

ena a clinical condition will be present. At the commencement of the 

Cones. the disease, and sometimes for a lengthened period, which varies in each 
case, an aching of the part is the only local symptom. This aching 
may be of greater or less intensity, and depends much on the severity 
of the disease. It is too often regarded as “growing pains” or rheu- 
matism. What I wish now to note is, that local pain is the first clinical 
symptom, and not effusion, and that there is no enlargement of the 
affected joint. As the disease progresses, however, an enlargement may 
be detected, which in the hip can be made out by manipulation ; 
whereas in the knee or other joints it may be visible to the eye. It 
will show itself as an apparent enlargement of the bone, a thickening 
or expansion of the osseous and probably periosteal structure unlike 
that existing in synovial disease, there will be no fluctuation, no soft 
yielding of the parts, but clearly a thickening of the osseous struc- 
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"ture, of the articular extremity of the bone, while the soft parts 
covering in the enlarged bone are quite natural. With this aching 
of the part, there may also be increase of heat as an early symptom, 
yet this symptom is not constant, although it is fairly uniformly so ; 
it may, however, be intermittent. Asa rule it shows itself as a 
general periodical flushing of the part. 

In chronic synovitis which leads to joint changes, the joint may Manipulative 
probably be gently moved without exciting pain or spasm of the mus- indication 
cles that move the articulation, Pressure upon the part with the ts chronic 
fingers will probably excite it, although moderate pressure of one bone oes 
against the other may be made without giving rise to any indication of 
distress. 

In diseases of the bone entering into the formation of the joint, In diseases of 
these clinical conditions do not all exist. The joint may be moved bone ends. 
quietly, without exciting pain, but the attempt will, as a rule, excite - 
spasm of one or more of the groups of muscles which move the articu- 
lation. Moderate manipulation also will be well borne. Firm pressure 
upon the bone so as to bring the two articular surfaces in contact will Inter- 
always excite pain, not the pressure produced by a jar, such as in the articular 
hip is caused by a sudden blow upon the foot or trochanter, for such a Pre#ure. 
mode of investigation must be looked upon as rough and somewhat 
uncertain ; indeed, it is almost sure to excite a start in the patient and 
an expression of pain, but the pressure which is produced by a steady 
force applied by the hand to the trochanter towards the pelvis, or 
through the foot to the articular extremities of the bones; a pressure 
which, in synovial disease, rarely, if ever, gives rise to pain, but in 
osteal disease invariably excites it. 

These symptoms in the two classes of cases appear clearly to indicate 
the two distinct affections in their early stage. They apply to all 
articulations, and may be thus summarised : 

In synovial disease, swelling is the earliest clinical symptom, with Summary. 
more or less fluctuation, each joint showing this in its own way. Asa 
rule, this swelling is unattended with much pain. Pressure on the 
joint causes pain, although gentle movement may be made without 
increasing it or exciting spasm of the muscles which surround the joint. 
Inter-articular pressure can generally be tolerated. 

In articular ostitis, pain is the earliest and most constant symptom— gymptoms in 
pain of an aching character varying in intensity and generally increased articular 
by firm local pressure. There will be no visible enlargement of the sts. 
part for some wecks or months, and no fluctuation. Gentle movement, 
generally, excites spasm of muscles about the joint, and inter-articular 
pressure always increases this and causes pain. Increased heat also 
exists about the parts and is of an intermittent character. 


DISEASES OF SPECIAL JOINTS. 
Diseases of the Hip-joint. 
Authors have hitherto led their readers to look upon diseases of the On disenses 


hip-joint as a special or peculiar affection, and to regard it patho- of the hip- 
logically and clinically as distinct from diseases of the other joints, 
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Such, however, is not the case, for diseases of the hip-joint differ in 
no single pathological point from those of any other articulation. 

It has also with too much confidence been described as a “ strumous , 
disease,” as if all diseases of the hip-joint or of any joint were génerally 
of this nature, or found in subjects only of a strumous diathesis; as if 
all had a constitutional and not a local origin. 

Hip-joint disease is a local disease, and is mostly set up by local 
causes, It is, moreover, as amenable to local treatment as any other 
affection. ‘It occurs very frequently in strumous children,” says Mr. 
Holmes, “a circumstance which has led to its being denominated 
‘strumous,’ but it seems to have no necessary connection with struma, 
unless so wide a signification be assigned to that somewhat vague term 
as would render the designation itself unmeaning. If by struma be 
meant a state of the system which renders the subject of it prone to the 
deposit of tubercle in the viscera, I think that there is good reason for 
asserting that morbus coxarius often attacks children who are not 
strumous—1. e. who do not display any such tendency to the deposit of 
tubercle—and therefore that no decisive proof of any strumous tendency 
is afforded by the presence of the affection. If, on the contrary, struma 
be defined as that condition of the system which disposes its subjects 
to the development of low inflanmations of various kinds, then it is 
difficult to see what is the significance of the designation.” It would, 
therefore, be well to discard the erroneous notion that hip disease has 
its origin in a constitutional cause, for till that is effected the local treat- 
ment is likely to be disregarded or looked upon as of secondary impor- 
tance, whereas all who have much experience in the treatment of these 
cases will admit that local treatment cannot be made too prominent a 
feature. 

It should therefore be looked upon clinically as a local affection and 
one to be treated by local means, such constitutional treatment being 
employed as the general condition of the patient may appear to warrant, 
the same principles of practice being applicable in these cases as have 
been found of value in other joint affections. 

Hip disease, unfortunately, is a very conmon affection, and my own 
statistics inform me that it forms about 30 per cent. of the joint cases 
admitted into a metropolitan hospital. It is also an affection of child 
lite, for out of 360 cases of which I have notes, 62 per cent., or nearly 
two thirds, occurred in children under ten years of age, and four fifths 
in patients under twenty, that is, it occurred during the period of the 
growth and development of the bone, and not during that of its full 
maturity. This point will be seen on reference to the following 
table :— 


Table showing the ages at which kip disease commenced, 


Four yearsand under . .  . 126 cases } 223 cases, or 61:9 


Between 6 and 10 years of age st OF per cent. 
i. ay 20 rs ‘ . 86 ,, or 23°8 per cent. 
” 21 9 30 ” as . 27 » OF 75 ” 
» 81, 40 4, »- ». 33 , or 36 ,, 
Above 40 years of age e. of Db 9,-or 3 is 


230 of these cases were collected by me when acting as registrar at 
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a 
Guy’s from 1853 to 1861; and 180 are from the notes of cases which 
have been under my own care. 

It is found in the male and female subject in equal proportions, but gey, 
“appears to attack the left more frequently than the right limb, 60 per 
cent. of my cases having occurred on the left, and 40 on the right 
side, and this proportion is very similar to that published by Mr. 
Lonsdale in the ‘ Lancet’ for September 8th, 1855, where out of 112 
cases of deformity of the hip, 65 were of the left and 47 of the right 
side. 

Pathology of Hip Disease.—It has been already stated that in a Pathology ot 
pathological point of view, hip disease differs in no respect from that hip disease, 
of other joints, and is not a strumous affection although it may occur 
in strumous subjects. It muy also be repeated, that it is a very rare 
thing to find strumous or tubercular matter ina diseased hip-joint. 
Excluding new growths, disease of the hip consequently means, 
inflammation of the bones or soft parts entering into the articulation, 
and in at least two thirds of the cases inflammation and necrosis of 
bone, 

In the pathology of joints, few points probably have been more On the seat 
disputed than the seat of the disease in hip-joint affection; and I f thedisease. 
believe the difficulty has been entirely raised on the mistaken notion, General 
that the nature of the affection was different from that of other joint 'emarke. 
diseases. We have never heard much importance placed upon the 
point in diseases of the knee, shoulder, or other joints. The question 
as to the origin or not of disease of the knee in the crucial ligaments, 
or of disease of the shoulder in the long tendon of the biceps has never 
been very warmly discussed. And yet we find men gravely discussing 
the question as to the origin of hip disease in the ligamentum teres. 

My late much respected teacher, Mr. Aston Key, laid great stress on 

this point, and believed that it was from that ligament and its attach- 

ments that disense of the hip-joint generally proceeded. Pathology 

has, however, made great advances since those days, and we now know 

that disease in a joint (hip or other) may have its origin in the bones 

which form the joint, or, in the soft parts or ligaments that hold them 
together. Experience, moreover, has taught us that we may have an 

acute inflammation of the synovial membrane rapidly going on to 
complete disorganization of the ligaments, cartilages, and soft parts of 

the joints, and even causing death of the bones entering into its for- 

mation. The inflammation may be so acute as to render it difficult at 

the post-mortem examination to read the pathological facts correctly, Often 
for when such changes as these take place, it is fairly open to question «difficult to 
whether the inflammation originated in the synovial membrane and 4¢termune. 
spread to the bones, cartilages, and ligaments causing their destruc- 

tion; or, whether it began in an osseous centre and extended to the 

joint. This difficulty is experienced when the disease has been so 

severe as to cause a division of the pelvic bones into their original 
segments, or a separation of the epiphysis of bone forming the head of 

the femur from its normal attachment to the neck. 

When the bones of the joint are equally involved in acute disease, [ndication 
it is probable that the mischief began in the synovial membrane and as to the 
spread to the bone. But when we find one bone more diseased than poe 
another, e.g. the femur than the acetabulum, or vice versd, it is pro- ae 
bable that acute inflammation originated in it and spread to the soft 
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( 
parts. These points, however, are to be looked upon as only feeble 
indications and not as definite guides, upon which an opinion may be 
formed. In chronic disease of the hip-joint, the question as to the 
seat of the original disease is not so easily answered, and yet, from” 
what I have observed clinically and pathologically the question is not 
one impossible to answer. When a joint is disorganized, its ligaments 
and cartilages gone, and the articular surfaces of the bone exposed, or 
perhaps diseased, there may be some difficulty in deciding as to the 
particular tissue in which the inflammation originated; but when a 
section of the bone is made—e. g. the head of a femur, or the head of 
Sequestrum a tibia—and a cavity, a sequestrum, or a suppurating bone is found 
of bone a8 82 communicating with the joint, probabilities certainly point to the bone 
indication, 45 being the original seat of the disease. But it may be asserted that 
in such instances no one doubts the cause of the joint disease, since the 
pathological conditions clearly prove it; yet the clinical histories of 
such cases differ in no single point from those of others in which, 
perhaps, the same very marked evidence of disease is not to be seen, 
Origin of the that is, if the joint be examined on its surface only. Indeed to 
disease to be examine a pathological specimen of a bone or of a diseased joint, it is 
rodgclvnien absolutely necessary to make a vertical section through the bone; since 
seston of to look at it from the joint surface is most fallacious, and an opinion 
bone. formed from the appearance thus acquired is too likely to be 
erroneous. 

If we make, then, 2 section of the bone in chronic disease of the 
joint, we shall find in a large number of cases, specially in the young, | 
hyperemia of its articular extremity and condensation, if not suppura- 

tion or necrosis from chronic inflammatory 

Fic. 683. action (Fig. 533); in fact, we shall find 

= marked evidence of articular ostitis in one 

of its stages, for, doubtless, during young 
life this is the most common form of dis- 
ease which precedes joint mischief, and 
from which joint disease proceeds. This 
opinion is also corroborated by the fact 
that, in our museums, almost every spe- 
cimen of chronic joint disease reveals ad- 
vanced bone mischief extending beyond 
the surface, and generally involving more 
or less of the articular ends of the bone 
which enter into the formation of the 
joint. In our Guy’s museum, this point 
is very strongly displayed, and on look- 
ing over other museums and copious notes 
of joint cases, the same truth is appa- 





(inmate: k of the head of the Tut 

inflammatory Necrosis of the head of the : : . 
action in femur, with sequestrum in At times, however, the disease may pri- 
bone and its neck. Prep. 1318°, Guy’s marily commence in the epiphysial carti- 
ieee to Mus. lage situated between the head of the 


femur and its neck, the epiphysis as a 
consequence being thrown off (Fig. 634). This pathological observa- 
tion must be looked upon as of great clinical importance, for if the © 
majority of cases of joint disease is to be attributed to the extension 
of an inflammatroy action from the articular extremity of a bone 
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to the other tissues, it becomes a question of urgency to recognise the 
disease of the bone in its early 

etage, in order to prevent its Fie. 584, 

progress to the tissues upon ETE I 

which the integrity of the joint : 
itself depends; and clinically, 
there is good reason to believe 
that such can frequently be 
done. In the hip-joint it may 
be difficult, possibly more diffi- 
cult than it is in disease of 
other articulations that are not 
so well covered in with soft 
parts, such as the knee; but it 
can be made out with care and 
discrimination even in the hip. 
And here it may be well to con- 
sider the clinical features upon 
which Our diagnosis should be  geparation of epiphysis forming the head of 
determined. femur. Guy’s Mus. Prep. 1316550, 

Diagnosis. a the | f 

The necessity of making a correct and early diagnosis of hip disease ip dieses: 
scarcely requires illustration, did not daily experience indicate that it 
is not sufficiently recognised. The early symptoms of the affection, 
consequently, are important. 

When a child after injury to the hip has joint pain and possibly Symptoms of 
limps, and these symptoms persist after all external evidence of injury hip disease. 
has passed away, there is some reason to suspect the presence of joint 
mischief. When this pain is increased by inter-articular pressure, by 
means either of the hand applied over the trochanter or by the patient 
standing or walking, the suspicion should be strengthened. When 
swelling of the parts can be made out, and some bulging of the synovial 
membrane, as shown by a fulness behind the trochanter and in the 
groin, is found to exist. combined with tenderness, synovial inflamma- 
tion is rendered probable; and when persistent pain without effusion is 
‘the more prominent symptom, aggravated by firm inter-articular pres- 
sure, bone mischief is indicated. When these symptoms appear after 
some fever or illness, or, indeed, without any such cause, they are 
of no less importance, although, probably, they are more liable to be 
overlooked. 

As a Clinical point of primary importance, all joint pain claims atten- Pain asa 
tion, and particularly in hip-joint cases, and when this is referred to the symptom. 
knee, the Surgeon must not be misled. Limping of any kind always indi- Limping. 
cates something wrong—probably very wrong—more particularly when 
combined with joint pain, aggravated by inter-articular pressure. Spasm Spasm of 
of the muscles around the joint is a symptom of great significance and muscles. 
a means that nature adopts to ensure immobility of the affected articu- 
lation ; in some cases it will be so severe as to forbid all movement, but 
in others it is less marked; at one time it will be confined to one group 
of muscles such as the flexors, when the position of the limb will be 
determined, while at others, the rotators or abductors will be affected ; : 
but whenever it is met with, there is probably some affection of the 
joint itself, or of the bones that enter into its formation. When doubt 
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exists as to muscular spasm being the cause of joint immobility, an 
anesthetic should be used, as all spasm ceases under its influence, and 
the head of the bone, by manipulation, rotates with more or less 
facility and smoothness, according to the amount of joint mischief that 
is present. 

Position of Limb as a means of Diagnosis. 

In the diagnosis or treatment of hip disease there is no point which 
deserves closer attention than the position of the limb, and I am dis- 
posed to think it has not received that attention, since experience 
has proved that most of the cases of deformity met with after a 
natural cure of the disease are due to a want of appreciation of its 
importance. 

In one case the limb will appear elongated, but on measurement no 
real lengthening will be detected, the apparent elongation being due 
to the tilting upwards of the pelvis on the sound side, from the patient 
either naturally throwing all the weight of the body on that side to take 
off pressure from the affected one, or, from muscular spasm causing 
abduction of the limbs (Figs. 535, 5354). In another case the pelvis 


Fig. 535. 
| A Fic. 5854. 





a 
—— 


Apparent elongation of the left lower extremityin Fig. 586a shows the abducted posi- 


hip disease on the left side, due to adduction of tion of the disensed left hmb 
the limb and the necessary tilting upwards of when the pelvis has been brought 
the pelvison the sound side to allow the abducted into its natural position at mght 
limb being brought into a line with the body. angles to the spine. 


on the affected side will be drawn up, and tilted slightly backwards, 
the thigh becoming adducted and more or Jess flexed upon the pelvis 
(Figs. 5386 and 536a), or in some cases rotated outwards from the spas- 
modic contraction of the muscles that move the hip. In other and more 
advanced cases, genuine shortening of the limb may take place from 
either real loss of substance in the head or neck of the bone, or, in excep- 
tional cases, from dislocation of the head of the femur upwards and 
backwards (ilio-ischiatic); and, in rarer examples, the neck and shaft 
of the femur may be separated and displaced upwards and backwards, 
the epiphysial head of the bone being left in the acetabulum. This 
probably occurred in the case from which Figs. 587-8 were taken. 
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t 
Where the joint is flexed, some-spinal deformity (lordosis) will exist Spurious 
when the pationt stands or lies, but this‘apparent spinal curve will, 1% 
however, even in the worst cases, at once disappear when the putient 


Fie. 636. Fig. 5364. 
Apparent shortening of limb in hip disease caused by adduction. 





Effects of 
adduction 
of femur, 

Position of patient when standing with disease of Position of the adducted limb 
the left lup joint and an adducted hmb. The when the pelvis is brought 
* pelvis is tilted up in the affected side and the straight. 
limb thereby apparently shortened. 
is placed on his back and the limb raised (Figs. 589, 540), or when he 
stands with the leg flexed (Fig. 542). Apparent elongation of the 
Fig. 537. Fig, 638. 
Displacement 
of temur. 





Displacement of femur, taken from William D—, et. 9, following disease of five years’ 
standing. There was some movement in the joints, - 

limb under all circumstances means its abduction; shortening of the 

limb implies adduction ; flexion gives rise to lordosis. These conditions 


follow necessarily any attempt of the patient to bring the sole of the 
malplaced limb down to the ground. 


Y 
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taken place, for in joint affections reparative and diseased actions run 
much together. The limb may be found in any position, the flexed 


Fig. 548. 





— 


ganization of hip-joint. From patient—Sarah B—, et. 22, July, 1870. Excision 
of the joint was performed in this case, and a good result followed. 


nd adducted position of the thigh being the most common, particularly 
in neglected cases, as illustrated in Fig. 543; but, at times, the thigh 
: will be rotated outwards, and even abducted. When sinuses exist a 
‘probe may detect diseased bone. When 
‘the pelvis is involved in the disease a 
“Anger passed into the bowel will often 
detect any swelling about the floor of 
the acetabulum. 
When dislocation is present the sym- 
toms will indicate its form. 
__ All cases, however, of suppuration 
jabout the joint, even when associated 
«With disease of the joint, are not to 
Tbe regarded as a direct result of disor- 
‘ganization of the articulation; since it 
¥}g quite certain that inflammatory mis- 
‘ chief may exist in the joint and subside, 
and yet be followed by suppuration in 
the cellular tissue about the part; and 
in this opinion pathological does but 
confirm clinica] observation. There may 
be some difficulty in making out such 
cases during life, but I have no doubt 
as to their existence. In the hip they 
are the more common. 
Prognosis.— W hen hip disease can be 
arrested in its early stage a complete Synostosis of hip-joint. Taken b 
recovery may take place, more parti- By biirag tile leap Me z 
cularly when it has its origin in syno- ad"had a stiff joint for thirty 
vial inflammation, although when due years. Prep. 1818, Guy’s Mus. 
to articular ostitis, and the disease has 





When 
sinuses exist. 


When 
dislocation 
is present. 


Suappuration 
not always a 
direct result 
of disor. 
ganization, 


been of long standing, a recovery will probably ensue with anchylosis, 
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Py * 
afimitted, however, that the knee when once diseased is less likely to Logs liahle 
undergo a natural cure and much less a cure by anchylosis, than any to repair. 
other articulation. This is probably to be explained anatomically by 
fhe existence of the inter-articular fibro-cartilages, which, while in a 
healthy joint they tend to keep it healthy, in a diseased, by forbid- Presence of 
ding the contact of the two bones, render it difficult for anchylosis to neeiaeh 
take place, since they must be partially at least got rid of by some cartilagel: 
suppuration or other change before anchylosis can be secured. 

When diseased, there is no joint, however, in which the changes can piseased 
be better recognised, or the clinical evidence of disease in the synovial changes 
membrane or bones be made out with greater facility. Oe ay 

IN SYNOVITIS, acute, sub-acute, or chronic, the synovial sac becomes aia pata 
distended; the natural dimples or depression which in health exist on ay mpeanie of 
either side of the patella soon disappear, and synovitis. 
in their places a bulging of the synovial mem- Fie, 546. 
brane will be both seen and felt (Fig. 546). | 
The patella, too, becomes pressed forwards, 
and, on palpation, may be felt to float as upon 
a water-bed, and readily made on pressure to 
dip upon the condyles of the femur which lie 
beneath. ‘The extensor muscles above the pa- 
tella likewise will be raised by the distended 
sac, and the soft parts below the patella down 
to its ligament will project; distinct fluctu- 
ation not only being felt across the joint from 
side to side, but in an oblique direction from 
above downwards. 





Acute synovitis of the knee, except as a Acute _ 
part of so-called rheumatie fever or pyemia, synovitis. 
is rarely met with, unless as the result of a May 


wound or the extension of suppurating disease Appearance of knee-joint suppurate. 
into the cavity. It is a most severe affection, in Bynovitis. 

and unless speedily arrested by ice, leeching, 

or those means suggested in the chapter on wounds of joints, ends 

in the destruction of the joint, and too often in the forfeiture of the 
patient’s life. 

* When, after suppuration, life is spared and the joint goes on to repair, Repair after 
anchylosis may be secured, and in puerperal, rheumatic, or pyemic cases, BUDPUEHTIOR: 
this result is not rarely met with, the joint undergoing the whole series 
of changes in a few months. This subject, however, will receive atten: 
tion in the chapter on the suppuration of joints. 

In sub-acute synovitis, a far more common form than the acute, the Subacute 
local symptoms are the same, but the constitutional are far less severe, 8Ynovitis. 
whether the disease be caused by some local injury or by some general 
cause, such as gout, gonorrlicea, rheumatism, or syphilis; it moreover 
almost always terminates in recovery. 

To chronic synovitis the same remarks are applicable. This affection Chronic 
is often known as hydrops articuli or simple dropsy of the joint, the Synov™s. 
chief symptom being an excess of fluid. In many of these cases, how- 
ever, this effusion into the joint is associated with other changes such as 
are known to exist in what is now recognised as a special affection—the 
chronic rheumatic arthritis or osteo-arthritis. In it the joint becomes Csteo- 
so stretched by the effusion, and the ligaments at last become so useless, arthritis. 


Articular 
ostitis of 
knee-joint. 


Characters. 


On pulpy 
disease of 
the synovial 
membrane. 
Characters. 
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¢ 
that the leg may be made to move about as a flail in every direction.° 
In a large number, however, plates of bones will be found in the synovial 
membrane or about the articular ends of the bones, as well as bony out- 
wths or fringes of ossific matter from the margins of the articular 
acets, together with other changes, to which attention will be directed - 
in the proper place. It is well, however, to remember here, that a 
large number of the cases of chronic synovitis or hydrops articuli, are 
really examples of the peculiar disease known as rheumatic or osteo- 
arthritis. 

InN THE ARTICULAR OSTITIS of the knee-joint the expanded bones 
are goon made out on comparing the sound with the affected limb, for 
the articulation thus affected acquires a special shape which is not to be 
misinterpreted, the condyles of the femur and head of the tibia assum- 
ing a globular form, the soft parts covering in the bones being healthy 
and movable, and no effusion existing in the joint (Fig. 547). At 
times, a joint so affected, will become two inches larger than its fellow ; 
when effusion is present, the extension of the inflammatory action from 
the bone to the joint itself is indicated, the case being clearly a more 

severe one. 

Fig. 547. The condyles of the femur or head of 
the tibia alone may also be the seat of 
suppurative disease, of an acute or chronic 
abscess, these local bone abscesses being 
probably more common in the head of the 
tibia than elsewhere. Underthese circum- 
stances, the enlargement will be confined 
to the bone affected, until the abscess 
burrows into the cavity of the joint when 
the joint becomes inflamed. This sup- 
puration may occur with or without necro- 

: sis. Fig. 559 illustrates a case in which 
| ‘ diseased joint followed necrosis. 
} 
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IN THE PULPY DISEASE of the synovial 
membrane, the local symptoms by which 
Appearance of knee the seat of the affection is to be diagnosed are likewise 
articular ostitis characteristic. In typical cases neither ex- 
panded bones nor dilatation of the synovial 
sac with fluid is present, but the different points of bone which are 
always to be made out in a healthy joint, are obscured, if not undis- 
tinguishable ; they are covered in with a soft solid, yielding on palpa- 
tion over the articular cnds of the bones, and more particularly around 
the patella, a doughy sensation. No fluctuation is to be detected, as a 
rule, and, when fluid exists, it will clearly be in a thickened capsule. 
At times, this pulpy thickening of the synovial membrane is a secon- 
dary affection, due either to some articular ostitis or to repeated attacks 
of synovitis. It may also occur as part of a syphilitic disease from 
the effusion of gummy material around the joint. What Collis 
described as syphilitic joint, I believe to be of this nature, viz. the 
pulpy disease, in a syphilitic subject, possibly complicated with perios- 
teal thickening. 
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Diseases of the Ankle-jeint. On diseases 


« Nothing particular is to be noticed in the diseases of this joint; their ane aueies 
pathology is identical with that of all other joints, synovial mischief" ~ 
being possibly more common than affections of the bone. Effusion 
into the joint is readily detected by the swelling and consequent pres- 
‘sing forwards of the extensor muscles of the foot, by the fluctuation 
between the malleoli in front, and at times behind, and along the bor- 
ders of the tendo Achillis. Bone enlargement is readily seen by the 
expanded malleolus or malleoli. Bone abscess may occur in either 
malleolus or in the astragalus. 

The pulpy disease makes itself known by some such swelling as is ‘ 
found in synovitis, but the swelling will not be due to fluid, but to the 
presence of the lowly organised tissue found in the disease, showing 
itself in a doughy swelling around one or both of the malleoli and 
beneath the extensor tendons. - 


Disease of the Tarsal and Metatarsal Joints, 


or, rather, of the bones and joints, is very common; for it is in the On diseases 
bones, as a rule, that the disease begins, the joints becoming involved me tarsal 
secondarily. Disease in the joint between the astragalus and os calcts metatarsal 
may, however, be found alone, and I believe that such disease is com- joints. 
monly the result of some lateral sprain of the ligaments that hold ee 
these bones together; lateral sprains of the foot being more likely to 
be felt at this articulation than at the ankle, as the astragalus is held 
so firmly between the malleoli. Disease in this joint is to be recog- 
nised by the swelling being deneath the malleoli; the pain produced by 
any lateral movement of the heel or foot; and occasionally by the 
grating of roughened bone. The movements of the ankle-joint will be 
uninvolved. 

Disease of the other tarsal or metatarsul bones is indicated by the Indications. 
enlargement of the bones, as well as by the position of the sinuses 
leading down to them. The scaphoid bone and joints are frequently 
affected, this bone being the keystone of the antero-posterior arch of 
the foot; and when the scaphoid is affected, the disease very commonly ° 
extends to the cuneiform bones, there being but one synovial capsule 
common to the scaphoid and the three 


cuneiform bones. Fig. 548. 

The form of the foot in these cases Appearances 
is very peculiar. “It assumes,” writes | OE one OU 
Erichsen, “‘a remarkable bulbous or 
clubbed appearance ; the fore part and # 


dorsum of the foot are greatly swollen, 
glazed, and possibly perforated by 
sinuses discharging thin unhealthy 
pus” (‘Science and Art of Surgery ’). 
When necrosed, these four bones may 
be removed, ssw good : oot ee Appearance of foot after the removal 
As 8 single bone, the cuboid is also of the scaphoid, cuboid, and three 
not rarely diseased, and may be cuneiform bones. 

taken away without any detriment. 

In the case figured (Fig. 548) the scaphoid, three cuneiform, and 
cuboid bones were removed, and an excellent foot remained. I removed 


Case. 
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them from a boy, get. 8, by simply enucleating the diseased and dead ‘ 


bones from their beds, ard disturbing the periosteum and soft parts 
as little as possible. 

Of the metatarso-phalangeal joints that of the great toe is the one 
most frequently diseased, either from injury or otherwise, and when so 
affected it is troublesome to deal with. ‘There is some reason to believe 
that the burse about the sesamoid bones at the ball of the toe are 
occasionally the source of the evil. 

When dead bone exists in these joints it may be removed, and in 
some cases the joint may be excised with a good result. I have done 
this on many occasions, and in several a movable joint was secured. 
Gouty affections of this joint are very common and may go on to dis- 
organization. Disease of the joint as a result of a neglected bunion is 
not rare, but such cases will be treated of in another page. 


Disease of the Pelvic Joints 


is often overlooked or mistaken for hip or spinal disease, yet it has 
features of its own. It is more commonly met with in adults than in 
ehildren, and after parturition than as a result of local injury. It is 
usually chronic. It may be secondary to disease of the bones that form 
the joint. In its early stage it is characterised by pelvic or gluteal pains 
which are aggravated by exercise, relieved by rest, and often put down 
as rheumatic. Lumeness is generally present with a very peculiar 
unsteady, rolling gait. Local tenderness will generally be manifested 
on digital pressure over the joint, and pain is excited by separating or 
pressing upon the iliac wings ; swelling along the line of joint may also 
be visible. The thigh may or may not be flexed, but it will be made to 
move freely when the pelvis is fixed. As the disease progresses, sup- 
puration will appear either in the gluteal region over the sacro-iliac 
joint or in the pelvis, and when the thigh is permanently flexed, pelvic 
suppuration is indicated. It is to be distinguished from hip disease by 
the fact that there is free movement of the femur in the acetabulum 
when the patient is recumbent; and no spasm of pelvic muscles is 
experienced. ‘There is, moreover, no swelling behind the trochanter or 
pain on pressure in the part. In no stage of the disease will there 
be any shortening of the limb. 
In the treatment of this affection the same principles are applicable 
as in other joints—rest, tonics, good food and air being essentials. 


‘As soon as suppuration can be made out, an incision should be made to 


prevent burrowing; and when dead bone is present it should be 
removed. I have taken away large pieces of bone from this joint with 
great benefit. 

Disease of the symphysis pubis is very rare, and I have seen it but 
twice. One of the cases was in a man, who some months before coming 
under my care was believed to have fractured his pelvis and lacerated 
his urethra. When I saw him sinuses existed, running down to and 
into the joint, but no dead bone could be felt. In Guy’s Museum there 
is a preparation, 1314°°, in which the synchondrosis is ossified and 
carious; and a second, 1314, in which complete anchylosis is present 
with new bone. 

Disease of the coccygeal joint is at least as rare as that of the pubic, 


the poeeyaen although well-marked cases have been recorded. It can readily be 


joint. 


made out by thickening over the joint, and pain produced by any 


- 
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movement in the bone; in some cases a distinct grating can be felt 
with the finger in the rectum on attempting to move the part. ; 

When the disease is clearly established and the joint disorganised 
the best practice is probably the removal of the bone; and when this 
is not advisable or practicable the coccygeal muscles had better be 
divided by a subcutaneous incision to give rest to the joint, but under 
these circumstances the cure must be slow. The pains of sacro- 
coccygeal joint disease are much simulated by what Sir J. Simpson 
described (‘ Med. Times,’ 1859) as coccydynia, which is met with in 
women when any of the coccygeal muscles are brought into action by 
walking, running, rising, defecating, or sneezing. ‘This affection may 
be cured by the subcutaneous section of the coccygeal muscles, 

Coccygeal anchylosis may occur between the sacro-coccygeal articula- 
tion, or between any of the segments of the coccyx, or between all of 
them. The bones may retain their normal position, or be so misplaced 
as to cause the point to be directed forwards or backwards, the former 
direction being more common. 

When this forward condition is present there may be some impedi- 
ment to natural labour, but not of necessity, since Smellie (‘Syd. 
Soc.,’ vol. ii, p. 8) says, in the two cases he had seen, “the women were 
as easily delivered xs those in whom the coccyx is movable.’ When 
difficulty is found the bones should be fractured, the labour being aided 
by forceps if necessary. 


Diseases of the Joints of the Upper Extremity. 


Diseases of the Sterno-clavicular Joint.—Suppuration of this joint in Diseases of 
pyzemia is common, though as an independent disease it is very rare. the sterno- 
T have scen but two examples of it, which ended in disorganization, Clavieular 

cavipe A : ; ere g 3 joint. 
In syphilitic subjects, however, inflamination about the joint is not 
unfrequent, but such cases rarely suppurate. The disease, when it 
occurs, is easily recognised, the joint being superficial. 

Disease between the sternal segments has been recorded by Hilton. 

I have seen but two examples of it, and both were complicated with 
substernal abscess and necrosis. Local pain increased on pressure, 
and the movement produced on coughing, with swelling, indicate the 
disease. 


* 


Diseases of the Shoulder-joint 


are comparatively rare, and form a very small proportion of the Diseases of 
joint cases admitted into a hospital, the majority of such cases being the shoulder. 
treated outside. Synovitis, however, in all its forms, is found in this eae 
joint, as well as cases of articular ostitis, &c. The joint has no special : ; 
disease. 

When disorganization and suppuration take place the matter bur- Suppuration. 
rows down the bicipital groove, and generally makes its appearance in 
front of the insertion of the deltoid muscle ; at times, however, it bursts 
posteriorly, or burrows beneath the pectoral muscle. 

If recovery take place with anchylosis, a wonderfully useful limb anchytosia. 
is often secured, the scapula allowing an amount of movement which 
is sufficient for most of the duties of life, though it rarely admits 
of any action above the shoulder. When disease takes place at the 
junction of the upper epiphysis and shaft, and suppuration follows, 
the abscess burrows in the same way, and much difficulty may be expe- 
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rienced in the diagnosis of the case, although the thickening about the 
neck of bone under these circumstances is generally greater than in 
joint trouble. When inflammation of the bursa placed beneath the 
deltoid muscles exists, some of the symptoms of shoulder-joint disease 
are present, but the fact that the least action of the deltoid muscle 
excites pain in bursal disease when the movement of the arm by the 
Surgeon does not, and that the joint moves freely, although possibly 
attended with a sense of crepitation, ought to suggest its nature. 


Diseases of the Elbow-joint 


are of great importance, as the value of the hand is greatly a 
pendent upon the integrity of the elbow, and a stiff clbow-joint is 
serious detriment. In their general pathology they are the same as 
similar diseases in any other joint. 

Viceuken of Synovitis makes itself known by the general enlargement of the 

heelbow- joint, as well as by the sense of fluctuation on either side of the ole- 

oiut. cranon process. Pulpy disease is recognised by the presence of the 
doughy, semi-fluctnating products that have been poured out in the 
same position. Articular ostitis can be recognised by the expanded 
bones. 

In a general way, elbow-joint cases do well, recovery taking place 
with movement in the majority, while in the minority a natural cure 
takes place by anchylosis, with or without external suppuration. 

The amount of movement 

Fie. 549. that may at times be secured 

after a natural recovery from 

@ suppurating joint is very 

good. Fig. 549 was taken 

from a boy, set. 19, who had 

had a disorganized joint 

treated by free incisions 

when ten years of age. In 

it the head of the radius 

was displaced outwards. He 

Drawing illustrating the amount of flexion after had as much movement eS 

recovery from suppuration. the drawing indicates. In 

many cases useful flexion and 

. extension are often secured, as well as pronation and supination, and 

in some, while these latter movements are preserved, the ulna and 

humerus are firmly fixed together, and when so, the value of the hand 

is but little diminished. In several of my own cases I have found, 
after many years, the rotation of the radius perfect. 

But as these good results which may follow a cure by natural pro- 
ee reas cesses cannot be calculated upon, it is doubtless a wiser course to 
interference. submit the majority of cases of disorganized elbow-joint to operative 

interference, not so much, probably, to remove a disease that is 
incurable by natural processes, as to procure movement and prevent 
anchylosis. 





Disease of the Wrist-joint 


lseases of ig not so common as that of the carpal bones and carpo-phalangeal 
wrist-joint. saints ; but when it has started in one of those parts it is very prone to 
be propagated to others. When suppuration takes place, the pus 
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often burrows freely between the tendons, but as long as necrosed 
bone does not exist to prevent recovery, a good result may be louked 
for, although probably with some amount of stiffness or even anchy- 
losis. When necrosed bone keeps up the irritation it should be re- 
moved. To assist recovery the hand should be secured by a splint in 
the position intermediate between pronation and supination, such a 
one being the best. When the hand is left alone it is too apt to 
assume the prone position—a by no means good one, 


Disease of the Radio-ulnar Joint 


is rarely met with. In a recent case of a middle-aged man that came of radio. 
under my care, it appeared to follow over-action, and gave rise to severe ulnar. 
local pain and general disturbance. It was followed by suppuration 

and relieved by a free incision on the dorsal aspect of the wrist down 

to the joint. ‘The case terminated by anchylosis. 


Diseases of the Phalangeal Joints 


are, in their nature, like those of other joints, and must be dealt with Diseases of 
upon similar principles, synovitis, pulpy disease, and bone disease, with ne inneal 
or without disorganization, being found in all. When the disease is acy : 
confined to the synovial membrane, and the joint has not disorganized, Treatment. 
a recovery with movement may be secured by good treatment. When 
a natural cure by anchylosis only can be looked for, the question of 
the removal of the finger may be entertained as a matter of expe- 
dioncy, for a stiff metacarpo-phalangeal joint is a serious detriment, 
while at the proximal phalangeal joint anchylosis is less injurious, and 
least so at the terminal one. 

In the thumb, amputation is rarely to be thought of, for when re- 
covery by anchylosis from disease of the distal phalangeal joint is 
probable,a good thumb may be secured, though the same result 
in the metacarpo-phalangeal joint is so inconvenient that the opera- 
tion of excision is probably preferable. But every case must be treated 
on its own merits, and according to its own special wants. 

The position of the patient, his occupation, age, &c., should have a ) 
powerful influence in guiding the Surgeon to a decision, 
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In the treatment of joint disease the most important point a Surgeon Curability of 
has to bear in mind is its curability, since clinical experience affords joint disease. 
convincing evidence that, under judicious management, a large propor- 
tion of joint cases can be guided successfully to a complete recovery 
with either movement of the joint or anchylosis. It is in exceptional 
cases only that operative interference is required. 

The recollection of these facts is a constant encouragement to 
the Surgeon to persevere with, and to the patient to submit to, the 
necessary means adapted to secure either of these ends; while it in no 
way tends to discourage operative interference, when the course or 
the severity of the disease affords sufficient evidence that surgical 
interference is expedient or necessary. 


Ae Poe by 
pathological 
evidence. 
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All pathological evidence tends likewise to the support of these con- 
clusions, for no one can have carefully examined joints that have 
been treated by either excision or amputation, or others that have 
failed to go on towards a successful issue, without being struck by 
the vast amount of repair that exists side by side with the disease, 
and by the apparently limited character of the latter; and also without 
feeling that in many cases where a capital operation had been performed, 
simpler operative interference would probably have been successful, or 
that none at all was really required. 

At the same time it must be borne in mind that while in a patho- 
logical sense disease, on account of its limited nature or reparable 
character, may need no interference, yet, in a clinical aspect, a very 


As proved by gynosite conclusion may reasonably have to be drawn; since the dis- 


clinical 
observation. 


Early 
excision 
advised by 
asome. 


Excision 
recom- 
mended by 
others. 


ease, by its progressive and weakening tendency, may have demon- 
strated that the powers of the patient were incompetent to provide, 
even in limited disease, the stimulus needed for repair. 

In the treatment of joint disease, however, it is not always a ques- 
tion as to the possibility or impossibility of securing a successful issue 
by simply aiding natural efforts, since questions of expediency come 
before the Surgeon as to the wisdom of making the attempt, or as to 
whether better results might not be secured by surgical interference. 

Surgeons, moreover, who look upon a stiff elbow- or shoulder-joint as 
& serious inconvenience and an unsatisfactory result of treatment, con- 
sequently advocate early excision of a joint with the view of obtaining 
movement; and those who have little belief in natural processes guided 
by art, bringing about anchylosis in disease of the knee, or who think 
that the time occupied in the attempt is badly spent, advocate a like 
practice, While some Surgeons are always satisfied with a cure of the 
disease by natural efforts assisted by art, and remove by operative 
measures joints or parts of joints when these natural processes have 
proved themselves incompetent to effect a cure; others maintain that 
in a large number of cases these natural processes lead only to an 
undesirable end, and that it is not expedient to trust to them. 


Arguments of Arguments of expediency also are used, and in recent times have 


expediency. 


On the 
treatment of 
hip disease 
before 
suppuration 
has taken 
place. 


gained in importance, more particularly as brought to bear upon 
the question of a cure with a stiff joint, when a prolonged interval 
of time must of necessity be required to secure the end. In some 
cases, such arguments are of weight, and worthy of consideration, 
although as a broad rule of practice it is dangerous to adopt them, for, 
in the majority of cases, natural processes guided by art are followed 
by results which leave little to be desired, and are secured without the 
risks which are attached to all operative interference. These points, 
however, will come out better when the treatment of individual joints 
has to be considered, and to which attention will now be drawn. 


Treatment of Disease of the Hip-joint. 


The average total duration of a case of hip disease in which recovery 
takes place without external suppuration is three years, and with sup- 
puration four. 

So long as suppuration or other disorganizing change in the joint 
has not appeared, a good hope of a recovery with a useful articulation 
may be entertained ; apd so long as the disease is in the synovial mem- 
brane the probabilities of a recovery with a movable joint are great. 


ON THE TREATMENT OF HIP-JOINT DISEASE. 495 


In‘a large number of cases where time has been allowed to pass, and 
disease has gone on to produce degenerative changes in the articular 
cartilages, recovery with anchylosis is to be looked for; anchylosis 
without suppuration being more common after articular ostitis than 
after synovial disease (vide paper, by author, in ‘Med, Times,’ July 
and August, 1869). When, however, disease originates in the epiphysis 
of the head of the bone, or in the epiphysial connective cartilage 
between the epiphysis and shaft, the prospects of a recovery with 
movement are slight, unless the mischief be checked in its early stage; 
for, in the former case, the articular cartilage which derives its nou- 
rishment mainly from the bone, soon undergoes degenerative changes 
that can only be repaired by processes ending in anchylosis ; and, in the 
latter, the epiphysis is often cast off as a foreign body, when recovery 
can only take place on its exfoliation or removal. 

In both classes of cases, however, the treatment is in a measure the 
same --that is, the joint is to be at rest, and all inter-articular pressure 
is to be avoided, for “ in diseases of the joints rest cannot be too much 
insisted upon” (John Hunter, 1787); and for these ends the applica- 
tion of a splint is essential, that form of splint being the best which 
keeps the joint quiet, the pelvis at its normal angle to the spinal 
column, and the affected limb from being either adducted or abducted ; 
without doubt, these points are best preserved by the double splint 
figured in 507, 550. Children with this splint well adjusted can be 
moved with the greatest facility, and, even when there is acute joint 
disease, with very little suffering. When the acute symptoms have 
subsided and the disease is clearly going on to repair Thomas’s splint 
is good (vide Fig. 550). 


Rest—splint. 


The hip splint consists of a long piece of malleable iron, one inch ‘Thomas's 
by a quarter for an adult, and three quarters of an inch by three six- hip-splint. 


teenths for children, extending from the lower angle of the shoulder- 
blade to the centre of the calf of the leg, to which an iron oval chest 
hoop, measuring four inches less than the chest circumference, is firmly 
riveted to the upper end, and two half hoops to support the thigh and 
calf, as seen in Fig. 5504. 

The vertical iron band is carefully modelled to the outline of the 
trunk and limb, and the chest hoop fitted to the sound side, but away 
from the diseased. The whole should be well padded, and bound to 
the body passing in the direction of the sound side over the posterior 
surface; and if this is efficiently done the diseased limb will be well 
supported, and the patient, if a child, can be moved readily from room 
to room. 

The curve of the instrument may require alteration from time 
to time as the flexed limb becomes extended, and the curved spine 
straight. 

Sir C. Bell clearly saw the necessity of rest, and was so impressed 


Sir C. Bell’s 


with it as to make the following ingenious suggestion:--“I have *séestion. 


observed that patients who have hip disease recover when anchylosis of 
the joint takes place, when the bones become fixed and immovable. 
Founding upon this, I attempted by various contrivances to form an 
instrument which might keep the bones at perfect rest, but so great 
is the tendency in this joint to‘motion that I have never yet succeeded. 
No instrument has ever been effectual in keeping the thigh and trunk 
fixed.” “I have been led to think that an operation might be per- 
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formed here; that a cut might be made to expose the upper part of the 
femur, and the neck be sawn through; not, you will observe, to take 


Fic. 550. ® 


Fre. 5604, 





Thomas’s posterior splint as 
applied for hip disease. 


Double splint with elastic ex- 
tension, us applied in disease 
of the right mp-joint. 

away the head of the bone, as done by Mr. White with success, but to 
ermit it to remain at rest and to form an adhesion with the aceta- 
bulum. In this case a joint will be formed where the bone has been 
divided? (Lond. Med. Gaz., Jan. 12, 1828. “Hip Diseases,” by 

Sir C., then Mr. Bell). 
When When suppuration has appeared, recovery with anchylosis can alone 
suppuration be looked for, though where diseased bone exists this result cannot be 
of joint. expected, unless the diseased bone is cast off or removed. When, 
however, an abscess has been the result of chronic changes in a pulpy 
synovial membrane, the complete disorganization of the joint need not 
as a necessary consequence, be contemplated, although where it has 
followed disease in the articular extremities of the bones (articular 
ostitis), it is more than probable that the articular cartilages with the 
ligaments and synovial capsule will have been completely destroyed. 
Under the former circumstances, therefore, when the suppuration has 
taken place as a consequence of synovial disease, recovery may ensue 
with soft or fibrous anchylosis, or even some degree of movement; 
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by natural processes, or removed by art. 
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whilst under the latter, though fibrous anchylosis may supervene, 
osseous anchylosis can only occur after the cartilages with the arti- 
cular lamelle of bone have entirely gone, and there is no necrosed bone 
left to keep up the disease; for, with this complication, a natural re- 
covery cannot take place till the source of irritation has been discharged 


When suppuration occurs in a hip-joint, though recovery may Recovery 


follow with partial movement, there is but one result a Surgeon can 


reasonably look for and strive to secure, 
and this is anchylosis. If the history 
of the case and the clinical sym- 
ptoms indicate that the disease began 
in the synovial membrane, and that 
the suppuration was the result of 
pathological changes in that tissue 
alone, the hope of securing this re- 
sult is very good; since the disease 
in the joint, however extreme it may 
be, under these circumstances is pro- 
bably only superficial, and does not 
involve the bones to any extent, so 
that a good recovery with a stiff 


Fic. 651. 





Head of femur altereu ny uisease— 


joint may fairly be anticipated. If, removed by excision. Prep. 1318", 


however, the history of the case and 


the clinical symptoms indicate disease of the bones, the probabilities of 
the same result taking place will rest upon the amount of the disease. 


If the disease in the bone be superficial, a 
natural cure by anchylosis may be looked for ; 
since dead bone, if not too large, and even the 
epiphysis, may be discharged externally, and a 
good recovery follow. When, however, disease in 
the bone is extensive (Fig. 551), or a sequestrum 
is so placed in the centre of the bone as to keep 
up irritation and interfere with repair, as is shown 
in Fig. 533, the Surgeon’s active interference will 
be imperatively demanded, and, it may be added, 
that it is never practised with better results. 
Under all circumstances, however, the first point 
in treatment is, to secure the complete immobility 
of the limb, which can be ensured by splints; ex- 
tension should likewise be kept up by means of 
weights, or elasticforces. In one case a long out- 
side splint may be enough, while in another the 
weight is sufficient. In very chronic cases an im- 
movable casing of leather, gutta percha, felt, wire, 
perforated zinc, or other appliance, such as the 
fancy or ingenuity of the Surgeon suggests, is the 
best ; absolute immobility of the joint, prevention 
of inter-articular pressure, tonic treatment, liberal 
regimen, good air, and time, being essential con- 
ditions for a successful issue. Fig. 552 repre- 


sents a good apparatus to ensure immobility when the patient is in 
bed, though the double splint figured 550 is better; for with it pres- 


VOL, II, 


Fie. 662. 


Immovable casing of 
hip disease, 


32 





with 
anchylosis, 


Where 
surgical 
interference 
is necessary 


Immobility 
all-impor- 
tant. 


498 ON THE TREATMENT AND CURE OF JOINT DIsEAsn, 
sure over the trochanter is guarded against, abduction and adduction of* 
the affected limb are prevented, the pelvis is fixed at aright angle to 
the spinal column, and the external malleolus of the affected side ia , 
kept in a line with the hip; elastic extension is likewise well main- 
tained by means of an accumulator acting through a cord working 
over a pulley inserted in the cross foot-piece. Mr. ¢. De Morgan’s 
long splint (Fig. 515) is also good, applied to the side of the sound 
limb, through which he likewise applied all counter-extension. 
In cases of When malposition, such as arises from flexion, abduction, or adduc- 
malposition tion of the thigh exists, a position which would be detrimental to the 
of che ship: patient’s welfare, it is essential that it should be remedied before the 
plan of treatment already laid down is carried out, and 80 long as no 
anchylosis has taken place, or the union is soft, there is a good pro- 
spect of this being effected. For this purpose an anwsthetic should be 
Forcible given, and the thigh slowly but surely brought to a straight line with 
extension. the body, and there fixed; any inflammation caused thereby being 
checked by the local application of cold. At times, however, active 
Incaseof  disorganizing changes and bad results follow. When displacement 
displacement or dislocation of the joint exists, it is often in the Surgeon’s power 
of dislocation +, reduce the dislocation, and then to treat the case as one of the | 
ee ordinary kind. In the case from which Fig. 553 was taken the 
boy was eleven years old; the disease had been acute, and the dislo- 
cation was on the ilium. Its reduction was readily effected under 
chloroform, and a good result followed. A weight of six or seven 
pounds was enough to keep the limb in position, and the counter- 
extension was well applied on the opposite side of the 
Fig. 653. pelvis. If, however, I had now the treatment of this 
case, I should have employed the double splint with 
elastic extension. 

When the displacement is of long standing, and 
the natural cure of the disease has gone on to its end, 
it is not wise to interfere, and thus run the risk of 
undoing what nature has well done; as many of 
these cases of supposed dislocations are not of this 
kind, but simply a shortening of the neck of the 
bone from the absorption or destruction of the head 
or epiphysis of the femur, or, at times, of the 
acetabulum. Drs. March and Sayre, of New York, 
deny the existence of a dislocation, but in this 
they are wrong. It does occur, although rarely. In 
the case from which Fig. 553 was taken it was very 
clear. 

In exceptional instances the displacement of the 
limb is due to a separation of the neck of the bone 
from the epiphysis, which is left fixed in the aceta- 
bulum, or is cast off. This condition is illustrated in 
Figs. 537-8. 

When anchylosis has taken place at a bad angle, 
at such an angle as seen in Fig. 554, any attempt at 
forcible flexion with the view of breaking down the ad- 
hesions must be looked upon as futile and unjustifiable, 
although it may be right to consider the propriety 
of improving the position of the limb by some surgical} 


Anchylosis at 
a bad 
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procedure ; and for this object several surgical operations have been 
devised. Thus, in 1875, M. Tillaux presented before the Surgical 
‘Society of Paris a woman, st. 32, the subject of bony anchylosis of 
the hip-joint with the limb flexed and rotated inwards, for whom 
he had with success forcibly fractured the neck of the bone. He 
effected this when the woman was under chloroform by using con- bea reps 
siderable force, the bone giving way with a loud crack. He subse. pavers 


Fig. 5544. 
Fic. 554. 
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Anchylosis of hip-joint, with femur Position of limb after Adams’s 
at mght angles ta pelvis, before operation as performed by 
operation. Case of boy, eet. 15. author. 


quently treated the case as one of fracture, and at the end of two 
months the patient had a straight limb. M. Tillaux described the 
result as splendid, and considered the practice infinitely preferable 
to the operation of subcutaneous section of the neck of the bone. 
The operation is, doubtless, of value in certain cases, and worthy of 
consideration. 

In 1869, Mr. W. Adams (‘ Brit. Med. Journal, 1870) successfully By osteo- 
treated a case of this nature by subcutaneous division of the neck of the ™Y- 
thigh-bone by means of a fine saw, and since then many operations of 
the kind have been performed with good success. 


Fig. 555. 





I have performed this operation in a dozen cases, and with so much 


Operation 
described. 
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success that I believe it to be the best when the femur has a neck tobe 
divided. 

The instruments required for the operation are such as those figured - 
(Fig. 555). The operation itself I give in Mr. Adams’s words: “I 
entered the tenotomy knife a little above the top of the great tro- 

chanter, and carrying it straight down to 
Fra. 556. the neck of the thigh-bone, divided the 
muscles and opened the capsular liga- 
ment freely. Withdrawing the knife, I 
carried the small saw along the track 
made—pursuing this by pressure of the 
fingers—straight down to the bone, and 
sawed through it from before backwards, 
in the direction represented in Fig. 556, 
which shows the saw applied to the an- 
terior surface of the neck of the bone. 
The section of the bone was accom- 
plished in four minutes, No hemor- 
rhage followed, and a good recovery took 
place with a stiff limb.” When the saw 
is used, it should be held at an angle of 
135° to the line of the shaft of the femur 
(Fig. 556). Some Surgeons use a nar- 
row chisel, but I prefer the saw. 

In my cases the neck of the thigh- 
bone was readily divided in less than five 
arenes lupus nates Auaeee heck minutes, and the wound above the tro- 

fon rane weno the thigh- chanter healed in a few days; the patients 

bone in Adams’s operation. walking in cight weeks. I have had one 

patient, a girl et. 11,in whom both hips 

were anchylosed in a flexed position against the abdomen, oue being 

adducted and the other rotated outwards. On one side I divided the 

neck of the femur and on the other the shaft below the trochanters, and 

with such a good result that the patient cau now, six months after the 
second operation, walk by the aid of a stick and sit with comfort. 

I did not attempt to obtain movement in any of my cases, having 
been well satisfied with the results secured; although I am quite 
alive to the fact that my friend Mr. Lund, of Manchester, had operated 
with such success upon a man who had both hip-joints anchylosed in a 
straight line with the body, and, as a consequence, could not sit, that 
after the operation excellent motion was obtained in each hip-joint, and 
the man could sit up in a chair with the body nearly perpendicular, and 
the thighs comfortably placed on the seat; he could moreover support 
the weight of the body upon the legs (‘ Brit. Med. Jour., Jan. 29, 
1876). 

When there is no neck of the femur to be divided or the muscles 
and soft parts about the minor trochanter of the bone are so contracted 
and rigid as to render it probable that the shaft of the femur cannot 
be brought down to a right line, Gant’s operation (‘ Lancet,’ Dec. 1, 
1872) should be performed ; that is, the femur should be divided by a 
small valvular wound subcutaneously below the trochanter, either by 
means of the saw as employed by Adams, or chisel as suggested by 

‘Voleckmann and advocated by Maunder, the same care to exclude air 





ON THE TREATMENT OF KNEE-JOINT DISEASE. 501 
being employed in the operation as has been advised in Adams’s. Both 
these operations are superior to Barton’s, who divided the femur 
, between the trochanters, and to Sayre’s, who excised a wedge of bone 
from between them. 


The Treatment of Diseases of the Knee-joint. mn Sale 
This may be taken as a type of the treatment of all joint diseases. Atscaacs of 


Acute synovitis is usually the result of a wound, and should be treated the knee. 
according to the principles laid down in a former page, viz. by rest and ete 
ice locally, and opium internally. When disorganization of the joint : j 
ensues, free incision and irrigation are called for ; few cases are more 
serious in their local as well as their gencral effects, as life is often 
endangered, and recovery with a stiff joint must be regarded as favor- 
able. When the disease is the result of septicemia, or rupture of 
an abscess into the joint, no better success can be expected. 

In subacute and chronic forms of synovitis, a good result may, as a In subacute 
rule, be promised, and the treatment must be regulated by the cause aa ie 
of the disease. In traumatic cases, the local application of cold or 
warmth, according to the amount of comfort one or other affords, and 
immobility by means of splints, are the best means to use. When all 
inflammation has subsided and a relaxed condition of joint remains, 
gentle support, by means of well-applied strapping, is a valuable 
adjuvant. 

In other cases, the application of a blister to cither side of the joint 
as well as the internal administration of the iodide of potassium, with or 
without bark or quininé, according to the necessities of the patient, 
are of great use. When gout appears to be an element in the affection, 
it is advisable to administer colechicum, lithia, and other remedies 
approved in that disease. When the case appears to have a rheumatic 
origin, alkalies such as the bicarbonate or citrate of potash, &., may 
prove serviceable; and, when there is any reason to suspect svphilitic 
taint in the constitution, it 1s necessary to employ such treatment as 
is peculiar to such diseases, viz. the iodide of potassium or sodium, or 
some mercurial. 

In very chronic and obstinate cases, paracentesis of the joint by On 
means of the aspirator may be performed, and, in the hands of paracentesif 
some, has yielded marvellous success. Sir J. Fayrer was one of its of the | 

2 y : 3 y knee-joint. 

strongest advocates, having shown (‘Indian Med. Gaz.,’ 1869) that 
in the chronic and subacute forms much good is often obtained by 
the operation, if care be taken to exclude the air by carefully closing 
the puncture and fixing the joint on a splint; the drawing off of the 
fluid affording instantaneous relief. I have performed this operation 
on many occasions with good results when the tension of the joint was 
extreme; it is a practice, however, that ought to be followed with 
great caution. 

The pulpy’ disease of the synovial membrane is a very obstinate affec- Treatment. 

tion, and though fairly curable with a movable joint in its early stage, He pulpy 

. ° . . : isease of 
and occasionally so in a later, is always tedious and unsatisfactory. genavial 
In its treatment the absolute immobility of the joint is most essential. membrane. 
This may be guaranteed by the application of a well-adapted splint 
(Fig. 557), reaching from the foot two thirds up the thigh, or, what is 
far better, Thomas’s knee-splint, (Fig. 5574), composed of a padded 
ovoid iron ring, three eighths of an inch thick, to fit well up in the groin, 
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and two vertical iron rods, ending in a patten about four inches belofy 
the foot, with an intermediate foot-piece (Figs. 5574 aud B). An apron 
of basil leather ig 
Fie. 557. stretched between 
the iron bars for 
the affected limb to 
rest upon, in which 
slits are made for 
the insertion of a 
bandage to keep the 
limb and splint to- 
gether. When the 
patient gets up the 
splint is suspended by a strap buckled to the ovoid thigh-ring, and 
passed over the shoulder of the sound side, and when he walks upon the 
splint a patten has to be fitted to the foot of the opposite limb, to 
maintain the level of the body, Fig. 5573. 


Fig. 6574. Fie. 5578. 





Splint for diseased knee-joint. 











Thomas’s knee-splint. Knee-splint as applied to left 
limb, with patten on right. 


When the knee is much flexed a cushion or pad should be placed 
behind the knee, which unfolds itself by a graddal process of extension. 

As the disease improves, and the dependent position of the limb be- 
comes allowable, the patient can get about by means of a patten on 
the opposite limb. The introduction of this patten for the above pur- 
poses is worthy of all praise. 

As long as any heat or periodic flushing of the joint exists, the limb 
must be kept raised, and warm moist applications applied by strips of 
lint surrounding the joint. After these symptoms have subsided and 
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*the products of inflammation alone remain, well-applied pressure, by 
means of strapping, is of great value. Mr. Marshall (‘ Lancet,’ May 25, 
1872) speaks highly of the five-per-cent. solution of the oleate of mer- 
cury in oleic acid as an application, and my experience of its use has 
been satisfactory. Blistering and 
firing in this affection seem to be 
of little value. In the very chronic 
stage of the disease the Bavarian 
flannel splint (Figs.'476, 558), or 
suine other good casing may be 





employed. 
y . . s ' 
The constitutional treatment, in Bavarian splint, as completed for one: 
all stuges of this affection, is essen- disease of the knee. ieceineanl 


tially tonic, as the subjects of it are 

always feeble, and often strumous; iron, quinine, bark, cod-liver oil, 
good food, and fresh or sea air are essential elements of successful 
treatment. 

By these means, so long as suppuration has not set in, a cure 
may be effected, although many months may be required for its 
attainment. 

When suppuration appears, the same principles of practice are When 
applicable. When small deposits of pus form from the breaking down suppuration 
of some portion of the pulpy tissues, and make their way externally °°¥"* 
towards the skin, and not into the joint, they may be evacuated, and 
a good result still ensue. But when the joint becomes disorganized 
from the same cause, questions arise as to the expediency or possibility 
of saving the joint, but this subject will claim attention in the chapter 
on suppurating joints. 

In articular ostitis, a disease readily made out in the knee, when Treatment 
simple expansion of the bones (Fig. 547), and an aching pain and heat ie ra 
are the local symptoms, all walking or standing should be positively xuee. : 
interdicted; everything like inter-articular pressure forbidden ; and Locally, 
fomentations of warm water applied two or three times a day, or 
strips of wet bandage covered by a handkerchief of elastic tissue or oil 
silk kept round the joint. Some speak highly of blisters, noxas, and 
counter-irritants, which I rarely employ, having long found the above . 
practice preferable. 

When heat has left the joint, the aching, miscalled “ growing,”’ pains 
disappear, and clinical evidence tends to show that all inflammatory 
action has subsided —the results or products of inflammation alone 
remaining, local pressure as applied by strapping not only gives 
comfort to the patient, but appears to help the absorption of the 
inflammatory products and the subsequent cure of the disease. 

Constitutional treatment, however, must not be forgotten, and tonics, Constitu- 

asa rule, are needed; cod-liver oil, combined with the syrup of the “nelly. 
phosphate or iodide of iron, being a suitable prescription for children. 
When the appetite is bad, quinine may be given; at other times, iron 
or other tonic. Good food and good air are as necessary in this as in all 
other joint cases. The use of the iodine evaporating box should not be 
omitted. Mercury is unnecessary. 

In the early stage of articular ostitis splints are not required, as the 
joint is not itself diseased, and passive movement of the articulation will 
not do harm; all inter-articular pressure, however should be avoided, 
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and for this purpose extension by means of weights or elastic extensions 
is very valuable. In a more advanced stage, however, when the 
disease has so progressed in the bones as to have set up some degene- 
rating process in the cartilages, and the synovial membrane has become 
involved, as indicated by effusion or the pulpy synovial thickening, the 
use of the splint is essential. 
Treatment In neglected cases, when the joint has been allowed to assume an 
where joint is abnormal position—the most common being that of flexion, with some 
m sree amount of rotation inwards or outwards—and in still worse cases where 
erat dislocation of the tibia and fibula backwards has taken place, the 
deformity, if possible, must be remedied by gradual extension. This 
should be employed by means of a posterior screw splint, or the appli- 
cation of a constant gentle force exerted through one of the many 
instruments that have been made with the view of pressing the femur 
backwards and the head of the tibia forwards. Manual extension 
exerted under chloroform employed with care rarely does much harm ; 
forcible and sudden extension cannot be recommended, as it is followed 
at times by severe local action and suppuration. In exceptional cases 
it may be required. 
Treatment of Anchylosis.—When a knee-joint has to be fixed the best position is 
anchylosis. one of slight flexion, or that which a man naturally assumes when he 
stands at ease. But anchylosis is more difficult to secure in the knee 
than any other joint, on account of the presence of the inter-articular 
fibro-cartilages, which prevent the bony surfaces from coming in con- 
tact. Moreover, these cartilages, when diseased, are most difficult of 
repair, no tissue undergoing a reparative process more slowly or im- 
perfectly. It is, doubtless, from a knowledge of these clinical truths 
that some Surgeons despair of securing anchylosis in the knee, and even 
doubt its occurrence, and are led to interfere by operation oftener than 
Ossific union. Others. Anchylosis of the knee—good solid ossific union of the bones, 
as well as fibrous anchylosis—does, however, occur, and, when secured, 
Value of is of great value. It gives a limb which is far superior to any 
anchylosis. that follows excision, and is, as a rule, obtained without the dangers of 
an operation, although possibly with the expenditure of more time. I 
have the notes of many such cases, and in the ‘Med. Times,’ 1870, I 
‘ published « series, in some of which this result took place with and in 
others without suppuration. 
Treatment of Diseases of the ankle-joint should be treated on precisely the same 
diseases of principles as those laid down for the knee, the best position of the 
the ankle. foot being at an angle slightly exceeding that of a right angle. 
Diseases of Diseases of the shoulder-joint, in their progress and treatment, are 
shoulder. | very similar to those of other joints. When the shoulder has to be 
fixed a leather casing, including the scapula and humerus, is a good 
apparatus, the elbow being at the same time supported. The arm 
should be allowed to hang parallel to the trunk, with the elbow slightly 
away from the chest; and for this purpose Stromeyer’s cushion is of 
great value (Fig. 497). 
Treatment of Diseases of the elbow-joint can be usually managed with greater 
diseases of ease than any other—a splint applied in the flexure of the joint passing 
the elhow. wos ee : 
well down to the hand, to keep the radius in a position intermediate 
between pronation and supination being the best. If the hand is 
left, unsupported it is certnin to assume the prone position, which, as 
_a rule, is undesirable. Dislocation of this joint, except at the head of 
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the radius, which is often displaced ‘backwards and somewhat out~ 
wards, rarely takes place as a result of disease. 
, Before fixing the joint at an angle it is well in most cases to cony Position of 
sult with the patient, for in some the straight position is the more {Xing Jomt. 
desirable. In the case of a painter I had under care a flexed elbow 
would have lost him his occupation. In another, of a bargeman, the 
joint was fixed at a right angle, with the hand pronated, to hold the oar. 
A carpenter asked me to fix his left elbow at an obtuse angle, and a 
haycutter nearly straight. In all these instances any other position 
would have been most detrimental. 
In disease of the wrist and carpus the same position of the hand Diseases of 
should be maintained as in disease about the elbow. wrist and 
In disease of the phalangeal Joints, when anchylosis is to be ob- Phalangeal 
tained, I have of late years always fixed the discused extremity at jomts. 
such an angle as will allow its point to come in contact with the 
top of the thumb, having invariably found the straight positions of 
the finger very inconvenient. In this position the fingers are more 
useful and less in the way, and the deformity less observed. In 
these cases the best matcrial to use as a splint is a piece of zine 
or tin, which is firm, thin, and takes up little space. 


ON OPERATIVE INTERFERENCE—EXCISION AND 
AMPUTATION IN JOINT DISEASE. 


In the treatment of joint disease, next to the preservation of life, General 
the aim of the Surgeon is, to preserve the natural movements of the Temarks. 
articulation; and, when that hope has gone, to save the limb. If this 
end can be obtained with a stiff joint, the result in disease of the 
lower extremity may be regarded as satisfactory, and even in the upper, 

a stiff shoulder or elbow-joint, at a useful angle, is not so bad a result 
as some would lead us to believe. 

When neither of these ends appears probable, possible, nor expedient, Questions for 
from the extent of the local disease, the general want of power of decision. 
the patient, or the necessities of the individual case, the question of 
operative interference comes before the Surgeon, and he has to decide 
on the expediency of an incision into the joint, the removal of dead 
bone from or excision of the joint, or amputation; and to work out 
the many points involved in the solution of these questions is a task 
of difficulty, since, from joints having a different value in the human 
body, a form of practice which is applicable to one may be inexpedient 
to another. This difficulty, moreover, is doubtless aggravated by the 
different value which Surgeons place on different forms of practice, and 
the different estimation in which they regard natural processes. One 
who has great faith in natural processes in the cure of disease, and Varieties ot 
particularly of joint disease, will attempt to save a limb that another opinion 
will condemn, since he regards any practice as wrong that interferes peealiven 
with a natural recovery so long as any reasonable hope exists of se- interference. 
curing such a result; and believes that a cure by anchylosis, how- 
ever acquired, and however long a time may be passed in securing it, 
is worth the attempt. Another, who has stronger faith in surgical 
treatment, will excise a joint, believing it to be inexpedient to attempt 
to obtain a natural cure, even if it may be gained, when by excision an 
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equally good if not better result can be secured in a shorter time; and 
a third, looking upon both forms of practice as too protracted and un- 
wcertain, will remove the diseased parts by amputation, under the con-, 
viction that a more certain as well as a more rapid recovery, will be 
secured by such a process. 

To lay down any definite rules upon operative interference in joint 
disease generally, is consequently an impossibility, since each joint has 
its own surgery. 

It may, however, be stated as a starting-point, that no surgical 
operative interference is justifiable unless a joint has sugpurated or 
become disorganized; and that amputation should only be thought of 

‘when all minor measures are inapplicable, and it is necessary to remove 
the disease to save life. The larger the joint the greater the dangers 
of operative interference. 


The Treatment of Suppuration of the Hip-joint. 


Treatment of In the treatment of a suppurating hip, as of any other joint, it is 


suppuration 
of hip-joint. 


important to ensure a free vent for all discharge, as pent-up pus is 


Free incision, #lways injurious; with this view a free incision into an abscess con- 


! 


Excision 
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cannot be 
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nected with the hip, or the free opening of a sinus through which pus 
slowly flows is sound practice. In the residual abscesses of repairing 
joint disease it is well, however, not to incise unless they show a ten- 
dency to increase, since many often dry up spontaneously. When 
these abscesses are interfered with the pus should be drawn off with the 
aspirator. 


On the Removal of Necrosed Bone from and Excision of the 
Hip-joint. 

When the presence of dead bone can be made out in a suppurating 
hip-joint there can be no question about the propriety, nay, necessity 
for its removal, since it is certain that so long as dead bone remains to 
keep up irritation, a cure by natural processes is impossible. If this 
can be effected by means of a free incision nothing more is needed; 
when the os innominatum is involved there is a greater reason in favour 
of the removal of the sequestrum. An operation undertaken upon the 
hip-joint, under these circumstances, is scarcely more than any severe 
eperation for necrosed bone, and in all probability is not more dangerous. 
The joint, as a joint, has to a certainty disappeared altogether, and a 
free incision into it will hardly add to the dangers of the case. Ina 
large number of cases, however, this cannot be done, and under such 
circumstances, when a cure by natural processes cannot be looked for, 
the best practice lies in excision of the head of the femur, and, if 
the acetabulum is superficially affected or stripped of its cartilage 
(the disease being probably secondary to that in the femur) it will 
undergo a natural repair as soon as the cause of its disease has been 
removed. 

When the presence of dead bone cannot be made out, or the weight 
of evidence tends to show that there is no such complication to inter- 
fere with a natural recovery, the question of excision of the head and 
neck of the femur may hawe to be considered. Those who argue 
against its adoption assert, and with some truth, that while all these 
cases of hip disease are capable of a natural repair in patients who 
have good or even tolerably reparative powers, yet in those who have 
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“not, the operation of excision must naturally fail, since as much power is 


probably needed to effect a cure after excision as is demanded for the 
natural repair of an uncomplicated suppurating or disorganized joint. 
To these latter remarks, however, I am disposed to demur, and 
while ready to admit, that in all cases of disorganized hip-joint in 
which there is no disease of the bone to interfere with recovery, a 
natural cure may be fairly looked for, so long as the powers of the 
patient keep up, and no signs of failure make their appearance; yet 
when these signs show themselves, or evidence is adduced that in the 
battle*of disease the reparative are weaker than the morbid processes, 
and treatment fails to turn the scale in their favour, the expediency of 
performing excision cannot be disputed. The removal of the source of 


. irritation acts beneficially upon the patient, and many a case has, after 


the operation of excision, gone on to recovery, which unoperated upon 
would have eventually proved fatal, the patient being worn out by sup- 
puration and exhaustive efforts to repair. 

For the most reliable facts connected with the operation of excision 
of the hip-joint, I must refer to the report of the Committee of the 
London Clinical Society published in the fourteenth volume of their 
‘Transactions,’ 1881. In it, amongst much valuable material, are 
certain conclusions based upon a careful analysis of 203 cases of 
excision ; of 260 other cases in which suppuration existed; and of 124 
in which no such complications appeared, making a total of 587 cases. 
Where excision was performed the mortality was 40 per cent. against 
83°5 per cent. treated by rest and extension, &. A large proportion 
of the deaths in both classes was from tubercular meningitis. I have 
lost but 5 out of 30 cases operated upon, and although I cannot say 
that in the 25 surviving all had useful limbs, I ain within the truth 
when I assert that the majority had; while without the operation, 
recovery was impossible. 

Mr. Holmes, too, in his excellent work on ‘ Children’s Diseases,’ gives 
us 19 cases, of which in a general way one third died from the 
operation, another third recovered with useful limbs, and the re- 
maining third, although not cured, derived great benefit from the 
operation. 

On analysing Hodges’ and Good’s cases as to the influence of age 
upon the operation, some valuable facts nay be recorded, and out of 
46 of Hodges’ cases operated upon under ten years of age, 15 died, or 
33 per cent.; of 37 cases between eleven and twenty years of age, 21 
died, or 57 per cent.; of 12 cases operated upon between twenty- 
one and thirty years of age, 7 died, or 60 per cent.; and of 6 cases 
operated upon over thirty years of age, 5 died, or 83 per cent. ‘The 
analysis of Good’s cases indicates the same truths, for of the cases 
operated upon under twelve years of age, 40°6 per cent. died ; between 
twelve and twenty years of age, 60 per cent. died ; and between twenty 
and fifty-eight years of age, 76 per cent. died. 

Excision for hip disease in young life, therefore, is by no means a 
fatal operation, two out of three recovering ; while from ten to thirty 
years of age, something less than half recover, but after that period it 
is full of danger. The operation of excision, like amputation, litho- 
tomy, or any other great operation, is more dangerous as age increases. 
The important fact that children beyond infancy bear severe opera- 
tions well should ever be before us, though it is of equal importance to 
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remember, that it is in young life we meet with the best success in the® 
expectant treatment of hip-joint as of other disease. 

With the fact, therefore, before us, that in selected cases, excision , 
of the head of the femur is not only a justifiable but a good operation 
let us briefly consider under what circumstances it should be performed, 
and, from the general facts, as learned from statistics, we find two great 
results come out clearly :—That in childhood the operation is attended 
with success, two patients out of three recovering, while in adult life it 
is attended with great danger, at least two out of three patients dying. 
In the former case, consequently, the operation may be entertained 
under circumstances which in the latter would render it unjustifiable. 
When, then, should excision of the hip be performed? And, first of 
all, when should it not? 

Excision is not required where suppuration or disorganization of the 
joint has not taken place; because so long as this condition is kept off 
by surgical as well as by medical skill, a solid hope exists that a cure of 
the disease may be secured, though by anchylosis. 

It should not be performed when all evidence tends to show that the 
bones entering into the formation of the joint are neither extensively 
involved nor wholly or in part necrotic, and where the general condi- 
tion of the patient under proper treatment is fairly maintained. 

It should not, moreover, be entertained for disorganization of the hip- 
joint the result of synovial disease, unless very obstinate and extensive 
and the general health of the patient is clearly yielding to the disease, 
nor should it ever be performed for acute suppurative disease. 

Excision should a/ways be entertained when it is clear that extensive 
bone mischief or partial necrosis exists, it being tolerably certain 
under such circumstances that a cure by natural processes is highly 
improbable; when suppuration is persistent in spite of good treat- 
ment, and when the general health of the patient is clearly being 
sapped by the local disease, whether that disease be in the bones or 
synovial membranes, or both; when intrapelvic abscess complicates 
the case, and in the majority of cases in which displacement of the 
head of the femur exists. 

The operation of excision is best performed by a slightly curved 
incision extending from two to three inches above the trochanter along 
its posterior border to two to three inches below, more room being 
obtained when required in exceptional cases at the upper angle of the 
wound by a cross incision, By this incision there is ample room 
for the rapid exposure and enucleation of the head and neck of the 
bone, and subsequently for free drainage. 

Some Surgeons remove only the head and neck of the femur, others 
take away the trochanters as well. The amount of bone does not 
appear to be a point of much importance since excellent results have 
been obtained after both forms of practice. In the removal of the 
bone, the chain saw is often of great use, but I prefer to saw through 
the bone before removing it, with Adams’ssaw. For excisions of joints 
or bones generally my friend and pupil Mr. Gowan has invented a 
valuable and ingenious instrument; it is composed of a pair of biting 
forceps for holding the bone, and a saw which works upon a rotating 
shield fixed to the forceps. By it a bone can be divided when seized 
with rapidity and safety (vide Fig. 5584). The Surgeon should preserve 
all the soft parts around the bone as much as possible, and, when the 
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periosteum can be saved so much the better. Dr. Sayre, of New York, 
who has paid special attention to these cases, describes his operation as 
follows (‘ Brit. 


Med. Journ.,’ Fie. 6584. 

July, 1871) :— 

“When the dis- Sayre’s 
ease has gone ahaa 
on to another operation. 


stage, where 
sinuses have oc- 
curred and dis- 
charge pus, 
when a probe 
leads down to 
dead bone, there 
is nothing to 
be done but to 
exsect it by 
making a small 
incision above Gowan’s excision saw, which can be worked on either side of 

the trochanter the forceps. 

major, midway 

between it and the crest of the ilium, over the top of the acetabulum, a 
semilunar incision, the belly of the curve covering the posterior part of 

the trochanter major going straight down to the bene through the 
periosteum; you then pull the soft tissues on one side, and taking a 

small but strong curved bistoury, go as far round the bone on each side 

as you can reach, at right angles to your first incision, so as to divide 

the periosteum completely. You then take a strong, firm periosteal Periosteum 
elevator, with a large handle, and the end slightly curved, and go into eae 7 
this little triangle; you peel off the periosteum, and, as a matter of : 
course, all the muscles with it; by opening the joint thoroughly, and 

turning the head of the bone out, the periosteum is peeled off from 

the inner portion ; you then saw off the bone above thetrochanter minor, 

taking away the head and neck of the bone with the trochanter major. 

After the operation, if you keep the leg pulled out to its proper length, 

by putting ona pair of wire breeches, you can send the patient out into 

the air the next day.” Ihave given this operation in Dr. Sayre’s own 

words, and am disposed to think as well of it as of his general treat- 

ment of hip discase. His wire breeches, however, I have never used. 

When the acetabulum is diseased, that is, necrosed, it may be re- Necrosis of 
moved. In many of my own cases, 1 removed large portions of the elena 
bone, and in one, the whole floor with a good result; indeed, there is Geud bones. 
reason to believe that, when the bone can be removed, the case is not 
rendered more hopeless ; for as Holmes has well pointed out, there is 
always a strong fascia which separates the floor of the acetabulum from 
the cavity of the pelvis, and prevents all contact with the viscera or 
their cellular connections. 

After the operation, the wound had better be left open to granulate, After- 
whilst good extension should be applied during the whole healing pro- i sitet of 
cess and for some weeks subsequently. My results since I have followed 
this practice have far exceeded those I obtained previously. My own 
double interrupted splint is the best for the purpose (Figs. 507, 550). 
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As soon as the parts have thoroughly healed, passive movement may” 
be allowed, and it is remarkable to what an extent useful movementris 
often secured, the patient being not only able to walk upon the limb, , 
but to flex, abduct, and adduct it, nearly as well as he did before, 
shortening being the only fault. 

Amputation at the hip-joint may be entertained in hip disease when all 
hope of a cure by natural processess, however ably assisted by art, has 


- been abandoned, and when the powers of the patient admit of a reason- 


able hope of recovery. Also in cases where excision has been performed 
and failed. Under these circumstances it is often very successful. 

Excision of the hip-joint for gunshot, or other traumatic affections 
cf the joint cannot be recommended. The report of Dr. Otis, in the 
admirably got-up circulars of the War Department of Washington 
(No. 2), proves this to demonstration, for out of eighty-five cases only 
eight recovered ; 90 per cent. having proved fatal. At the same time 
he shows, that, neither by the expectant treatment nor amputation, do 
better results ensue. He concludes, that excision of the hip may be 
performed in uncomplicated cases of gunshot fractures of the joint; 
that if unsuccessful, it relieves pain and is attended with less risk than 
amputation, although life is probably prolonged for a longer period by 
the expectant treatment. Professor Langenbeck, however, shows in his 
able essay on gunshot wounds of the hip-joint, as translated by J. 
West, of Birmingham, that while of eighty-eight cases in which con- 
servative treatment was employed, 71 per cent. died, out of thirty- 
one cases treated by resection, 83 per cent. died. 


On the Treatment of Suppuration of the Knuee-joint. 


It may safely be asserted that in no case of inflammatory disease of 
the knee-joint in which disorganization has not taken place should the 
idea of operative interference be entertained ; as, so long as this change 
is warded off, a reasonable hope of a cure with either a movable or 
stiff joint and consequently of a uscful limb exists. Exceptional cases 
may be seen in which this rule is inapplicable, but they are rare. 

When, however, suppuration has taken place, the question of opera- 
tive interference naturally suggests itself, and the Surgeon considers 
whether natural processes are competent to conduct the case to a suc- 
cessful issue; whether the local disease is of such a nature as to be 
incurable, unassisted by art, or the general powers of the patient are 
sufficient to bear up against the demands that of necessity will be 
made upon them in the progress of a natural cure; and last, but not 
least, if it is expedient to make the attempt. 

These questions require for their solution much knowledge, thought, 
and judgment, a careful weighing of the probabilities of the case and of 
the cause of the disease. When the disease is in the synovial tissue alone 
and the powers of the patient are good, a cure by natural pro- 
cesses, assisted by art, is generally to be secured; for pathologically 
in such cases, there is no reason why recovery should not take 
place. Whereas, on the other hand, when the disease has originated in 
the bone, spread to the synovial membrane, and been followed by disor- 
ganization of the joint, a cure by natural processes is so improbable 
that the removal of the diseased part by some operation is generally 
demanded, for pathologically, good reasons exist why recovery cannot 
take place, and clinically this observation is borne out, 
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’ It is true in suppuration of a joint from synovial disease, pulpy or 
othorwise, the result of a so-called rheumatism settling in the knee, or 
,of a puerperal synovitis, a traumatic synovitis, a gonorrhceal synovitis, 
or any other, a cure with anchylosis is by no means uncommon, yet in 
all these, during their acute stage, the danger is always great, and it 
often becomes a question whether an amputation is not needed to save 
life, or to give the patient a chance. Amputations, however, under- 
taken for acute suppurative disease are mostly fatal, and operations of 
excision are likewise equally unsuccessful. Indeed, I hardly think 
either of these operations justifiable under such circumstances, and in 
this opinion most are agreed. What I believe to be a better practice is 
making a free excision into the joint—free enough to let out the pus Free excision. 
that it contains, as well as to allow a free escape of all as it forms, and 
the introduction of a drainage tube, together with the daily washing 
out of the joint with iodine water. No retention of pus should be 
allowed under any circumstances. 
When suppuration has been set up in a joint from the degeneration 
of the pulpy synovial disease, the benefit of a free incision is very 
great, and it should be practised with a good hope of success before any 
other operative measure is undertaken. When, however, suppuration 
ina joint has followed the extension of inflammatory mischief from 
the bones, the hope of securing a good result without operative inter- pomoyal of 
ference is very slender; since, as a rule, dead bone exists in the joint dend bone. 
to keep up irritation, and as long as it remains a recovery is very im- 
probable. It is true, nature does much in many cases towards this end 
but she rarely is competent to effect the cure without surgical aid. 
In the following cases these points are well seen: 


Case.—Disease of the Knee-joint—Suppuration—Removal of Necrosed 
Bone from the Joint—Recovery with Anchylosis. 


James W—, xt. 17, came under my care in May, 1866, for disease Example. 
in his right knee-joint, of one year’s duration, which had followed a 
fall upon the part. Swelling appeared directly after the accident, 
attended by severe constitutional disturbance and local pain. Suppu- 
ration also rapidly followed, and several large openings made their 
appearance eight weeks after theaccident. When | saw'him the joint 
was enlarged from inflammatory thickening of the soft parts, and was 
clearly undergoing anchylosis. The sinuses were discharging, and a 
probe passed into one readily detected dead bone in the joint. In 
September the man was admitted into Guy’s under my care, and on 
October 13th, through a moderate incision made on the inner side of 
the patella, two flat pieces of what were clearly the articular facets of 
the tibia were removed. Rapid recovery and firm anchylosis of the 
joint followed. 


Case.—Disease of the Knee-joint as a consequence of Articular Ostitis 
of Tibia—Removal of Sequestrum from Bone—Recovery with an 
Anchylosed Joint. 
Henry R—, et. 14, came under my care at Guy’s Hospital on May Example, 
17th, 1867, for extensive disease of the shaft of the right humerus 
and head of the left tibia, with sinuses which had existed for several 
years. The left knee had been enlarged from effusion for a year, 
but had never suppurated. When admitted, there was necrosis of 
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the shaft of the humerus, and likewise of the head of the tibia, while 
dead bone was readily felt with a probe in both parts. In the 
tibia the bone was clearly near the joint, which was enlarged from 
expanded bone and thickening of the soft parts around. There was no 
effusion into the joint, and hardly any movement in the articulation. 
In November, 1867, I removed a mass of diseased bone from the tibia, 
and fixed the leg upon a splint. In January, 1868, I removed a 
sequestrum from the arm, which included nearly the whole shaft of the 
humerus, and a good recovery ensued. In six months the patient left 
the hospital with a stiff knee and a sound arm. 


Case.—Disease of the Knee-joint as a result of Articular Ostitis ending 
in Necrosis—Amputation—Recovery. 


Edward L—, wt. 14,:came under my care at Guy’s Hospital on 
September 8th, 1868, for disease in the left knee-joint of seven years’ 
standing, which had been discharging for many years. On admission, 
the left knee-joint was completely disorganized and much enlarged ; 
it was also partially anchylosed. Below the joint a sinus existed 
leading into the head of the tibia, and through this sinus dead bone was 

felt. The boy’s health was very bad, 
Fig, 559. and it was clear that nothing but am- 
putation could be entertained. His urine 
was albuminous. The operation was per- 
formed on September 17th, and a good 
recovery ensued. On examination of 
the joint which was disorganized the 
head of the tibia was found to be perfo- 
rated with a channel which led from the 
joint to a mass of necrosed bone, and the 
articular facet of the tibia was likewise 
necrosed. The disease in the joint clearly 
had been secondary to the disease in the 
bone. The preparation is depicted in 
Fig. 559, and the drawing shows well the 
condition of the tibia. 

REMARKS. — These three cases show 
well the results of articular ostitis when 
passing on to necrosis in the knee- 
pase joint, and fairly indicate the kind of 

Pane practice that should be applied. In 

Pee Gateik: nal a the first case, nature had done her 
utmost towards obtaining a cure, the 

knee of the patient being on admission partially anchylosed ; 
and had it not been for the presence of the necrosed articular 
facets of the tibia a complete natural recovery would have taken 
place. The Surgeon’s duty in this case was clearly to remove 
from the joint what seemed to be the sole obstacle to a natural 
recovery, the necrosed bone, and the complete success of the 
treatment justified the step, for the boy ultimately had an admirable 
limb. In the second case the disease was of precisely the same 
character, and natural processes had also done their utmost towards 
the establishment of a cure, but the presence of necrosed bone in 
this case, as in the former, interfered with the recovery, and prevented 
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its realisation, On the removal of the bone from outside the joint, 
natural processes went on without interruption towards the attain- 
ment of their end, and a complete recovery with anchylosis was 
obtained. In the last case, the same cause, articular ostitis, and the 
same result, disorganization of the joint, were clearly present; but the 
local disease in the bone was too extensive to allow of any hope of when 
good being derived from its removal, while the general condition of operative 
the patient was too’ precarious to allow of the attempt. Asa conse- terlerence 
quence the only operative interference that seemed justifiable was car- Fe Aid 
ried out, and the issue of the case was all that could be desired. In dis- knee. 
organization of a knee-joint, therefore, the result of articular ostitis, 
of an abscess in the epiphysial extremity of the bone bursting into 
the joint, of disease in the epiphysial cartilage between the shaft and 
epiphysis, or of a sequestrum in one or other of the bones entering into 
its formation, some operative measure is usually required; and when 
the diugnosis of the case is tolerably clear the practice ought to be 
decided, as delay cannot be of any use. The disease must be removed. 
What ought that practice, then, to be? Should it be excision or am- Question of 
putation? Let us refer to facts to help us towards a solution of these »mputation 
points. I have a table of 294 cases of amputation of the thigh for * excialon: 
chronic disease of the knee-joint, at various ages,and Sir W. MacCormac 
tabulates 137, the total making 431. Of these, 96 died and 335 re- Statistics of 
covered, the mortality being 22 per cent., or lin 5. On referring to operation. 
Dr. Hodges’ work, I find 178 cases of excision of the knee under- 
taken solely for chronic disease of the knee, of which 70 died, and 
108 recovered, the mortality of excision being 39 per cent., or 1 in 24 
cases. In this comparison, the circumstances are exactly similar ; 
both operations being undertaken for chronic joint disease, and the 
mortality is exactly double. In my table of amputations, I have 
carefully guarded against any fallacy, and have included only my 
own statistics! Mr. Callender’s,? Sir W. MacCormac’s,? and Mr. 
Holmes’,* all of which are equally indisputable; and in the table of 
excisions I have gone to Dr. Hodges’ work, who, to make this point 
certain, states that, with three exceptions performed for acute inflam- 
mation of the articulation, excision of the knee has probably never 4 
been undertaken for any other than chronic disease or white swelling. 
Mr. Swain, the author of the Jacksonian prize essay on “ Excision,” Swain’s 
aud a warm advocate of the operation, has given us statistics on this nue e 
subject, and from his book (pp. 62 and 64) I have extracted the fol- the knee, 
lowing facts:—Up to 1865, there had been 316 cases of excision of 
the knee. Of this number 85 died, or 26°8 per cent.; 9 of these died 
after amputation which had been performed in 39 cases after excision. 
Since 1865, 74 cases are given, 25 of which died from the operation, 
or 33°7 per cent.; 4 also died out of 11 that underwent subsequent 
amputation; in all, 29 cases out of the 74 died, or 39 per cent. Mr. 
Swain gives us also a select list of cases numbering 82, of which 15 
died from the effects of the operation, while 4 others recovered after 
amputation. We have thus 472 cases of excision of the knee, and 
129 deaths, or 27'3 per cent., 13 of these being after amputation ; 41 
other cases underwent amputation and recovered. Taking the whole 
number of 472 cases, 302, or 63°9 per cent., recovered after excision ; 41, 

1 * Med -Clur. Trans.,’ vol. xiii. 2 Ibid., vol. xlvii 

3 “Dub. Quart.,’ August, 1868. 4 °St. George’s Hosp. Rep.,’ 1866. 

VOL. II. 33 
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Results of or 8°7 per cent., recovered after secondary amputation; 129, or 27:3 ° 
472 cuses of per cent., died after excison: the mortality from excision was thus 
theknes. greater than from amputation in the same class of cases, the relative , 
proportion being 27 to 22 per cent. “It is also,” adds Holmes, “a 
somewhat suspicious feature in Mr. Swain’s table that all the 302 
recoveries are claimed as being with useful limbs. If the information 
had been at all adequately full, there would surely have been a category 
of recoveries with the limb more or less useless ;”" since it ig a well- 
known fact that the utility of the limb in many cases in which it 
seemed perfect at first becomes destroyed by subsequent changes. In 
childhood, suspension of growth is not an unfrequent result, and, when 
the whole epiphyses are removed, it is to be looked for. It is true 
Criticisms of that Mr. Swain gives somewhat different results from the same 
Swain's statistics, as he actually numbers amongst the recoveries after 


statistics. = excision all cases that subsequently underwent amputation, thus 
of course giving a far too favorable colouring to the operation he is 
advocating. 

Resuits of If, however, we look to the results of both operations as performed 

excision any at different periods of a life, a point of comparison of immense im- 


at different portance although entirely ignored by Mr. Swain and other advocates 
eriods of of excision, and I wish its advocates would consider well these points 
ite. and not pass them by as of no importance, the following striking 
result comes out:—In my own table of amputations for chronic 
diseases of the knee in patients under twenty years of age, out of 
69 cases only 3 died, or 4°3 per cent., or one in 23 cases. In excision 
for the same class of cases performed at the same period of life, out 
of 97 cases 27 died, or 27°8 per cent., or 1 in 3%, the different degrees 
of mortality of the two operations under twenty years of age being as 
Excisim 4°83 per cent. to 27°8 per cent. Hacision being nearly seven times as 
during young fatal as amputation during young (tfe, it may thus fairly be asked 
Reina whether the advantages of excision are so great as to justify its per- 
amputation, formance in the majority of cases of disease of the knee at that 
age. In amputations undertaken between twenty-one and forty 
years of age for chronic joint disease, out of 119 cases 38 died, or 
‘ 32 per cent., or 1 in 8; in excision, undertaken under similar cir- 
cumstances, out of 74 cases 39 died, or 52°7 per cent., or more than 
1 in every two cases, the difference between the mortality of the two 
operations, 32 per cent. and 52°7 per cent. respectively, being 20 per 

cent. against excision. 
General Summary.—It would thus appear that it is in young adult life that 
conclusion. excisions, although always more fatal than amputation, are the most 
justifiable; that in childhood they are far too dangerous; while in 
patients past middle age, all admit their inapplicability. And yet it 
must be admitted that excision of the knee-joint is a good operation ; 
and that by it, when successful, a far better limb is given than after 
amputation. The truth must be recognised, however, that the opera- 
tion is, as hitherto practised, much more fatal than amputation ; 
although it may with confidence be asserted that the cases in which 
amputation has been performed are, as a rule, far more severe than 
those in which excision has been practised; for the advocates of 
excision are disposed to operate at a somewhat earlier period of 
disease than the advocates of amputation; that is, the former often 
remove a disease they believe it is inexpedient to leave to be cured 
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by natural prdsses ; whilst the latter only remove a limb when 

all hope of -a natural cure has passed away, and the operation is 

a necessity to save life. Are the advantages of excision, therefore, 

80 great duis justify a Surgeon in submitting a patient to an extra pyeision asa 
risk in er to secure them? As hitherto practised, and as. a rule is not 
general rule in surgery, I have no doubt in answering in the nega- sound 
tive. In exceptional cases, the risk, it is true, may be run; but practice. 
excision, as a rule of practice, does not appear to be sound. 

Whether better results would not be secured by an earlier opera- 

tion is an open question. Prof. Humphry’s cases recently published, 

and my colleague’s, Mr. Howse, rather tend to show they would ; 

for, after excisions, undertaken with a patient in good health, or at 

least not worn out by suppurative mischief, a good result may fairly 

be expected. But is the risk of the opcration\ when performed 

under these favorable circumstances, so slight as to justify the Sur- 

geon in throwing aside the hope, and perhaps fair expectation, of 

securing a recovery by natural processes? Is excision of the knee 

to be an operation of expediency and not of necessity? We want Is excision of 
facts to prove this fully; but, as far as present experience goes, it oe ie 
seems to show that, if the operation is to be a successful as well a8 operation of 
a general one in surgery, it must be undertaken at a somewhat earlier expediency ? 
period of disease than that at which the question of amputation has to 

be mooted; that it should be performed before surgical fever has 

reduced the powers of the patient, and complete disorganization of the 

joint has taken place. In fact, it should no? be practised when an opera- When 

tion is demanded to save the life of a patient, for under such circum- ercaiat eh 
stances a better chance is given by amputation, but when the local Se AON : 
disease is found to be steadily progressing in spite of treatment, and When 
disorganization is threatening. As a substitute for amputation under- #dVvisable. 
taken in extreme disease to save life, facts tell against the practice ; as Summary 
an operation of expediencey to gain time, the few facts we possess tell of results. 
in its favour. From recent experience, I am disposed to think, that 

under these circumstances excision is a successful and satisfactory 
eperation. In doubtful cases, amputation is the more desirable as it is 

the safer operation; and since the great object of our profession is to ' 
prolong and save life, other objects ought always to be subsidiary to 

this great aim. In acute suppuration of the knee, excision is never 
successful. Excision for gunshot wounds has been proved to be most Excision in 
unsatisfactory ; indeed, as a practice in such cases, it seems hardly pea 
justifiable. In compound dislocation it has been successful. Canton tor gunshot 
and M. Spillman have published such cases, but upon the whole, the wounds. 
evidence we possess is not much in its favour in traumatic cases, In compound 
Resection in cases of deformity as a consequence of disease is probably dislocation. 
a better field for the operation; and Drs. Barton and Buck, of New 

York, have demonstrated its value. 

The Operation.—The best incision is that practised by Fergusson, On the 
and suggested by Park; a straight one across the joint below the dae 
patella from the posterior edge of one condyle to the corresponding the knee. 
part of the other. When the tissues over the knee are bad, the inci- 
sion may be curved, forming a flap. The old H-shaped incision is now 
rarely practised. Humphry follows Mackenzie in making the semi- 
circular incision with the convexity downwards, and Bickersteth, of 
Liverpool, makes a vertical incision on the inner side of the patella. 
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The joint should be opened at once by dividing the liggmentum patelles ° 
and the capsule of the joint, an assistant flexing the leg fully upon the 
thigh, thereby facilitating this part of the operation. The soft parts 
ought then to be turned back off the patella and that bo removed, 
there being no object in leaving it, but many reasons for + removal. 
The joint having been freely exposed by the division of the lateral and 
other ligaments, and by the forcible projection qf the condyles, the 
lower two thirds of the cartilaginous extremity of the femur is to be 
excised, care being taken not to injure the popliteal vessels which lie in 
close contact behind; the whole of the epiphysis should not be 
Section of removed. This section is usually made at right angles to the shaft of 
the bones. the bones, but lately it has been suggested that the surface of the 
femur should be made convex and that of the tibia concave, or that of 
the femur should be made wedge-shaped to lessen the risk of any 
shifting of the bone. To make the section, the bow saw known as 
Butcher’s is the best; the section should be made from behind for- 
wards. In both bones, when possible, it is well not to encroach upon 
the epiphysial cartilage. In dividing the bone, care is required not to 
strip off the periosteum above the line of section. When the surfaces 
are not healthy, or they do not come together well, another section 
may be made, it being a point of primary importance that a perfect 
adjustment of the bones should be secured. To aid this, the osseous 
suture, as first employed by Gurdon Buck, and practised by Nélaton 
and some English surgeons is to be recommended. ll bleeding ought 
to be arrested by ligature or torsion of the vessels or by hot antiseptic 
sponges (a point much insisted on by Prof. Humphry) and the parts 
brought well together by sutures, some immovable apparatus being 
adjusted before the patient is taken from the operating table. The 


Fic. 560. 





Splint for excision of knee, 
Fig. 1. Sphnt; Z, sliding bar; X, foot-piece. Fig. 2. Limb fixed in splint after opera- 
tion; A, mattress; B, water-bed with mpe (C); D, waxed bandage; K, longitudinal 
band to support heel fixed by strapping (E); H, band to support splint; G, pillow. 
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splint I prefer is the one figured below as used by my colleague, Mr. Apparatus 
Howse. It is made of tinned iron, and the’ limb is fixed in it by a necessary for 
waxed bandage. Dr. P. Heron Watson employs with the plaster of *Wustment. 
Paris an anterior iron suspension rod. Sulter’s swing is an invaluable 

adjunct. 

Dr. Humphry first fixes the limb upon a posterior splint and foot- qumphry’s 

piece, then unitingg¢he edges of the wound by sutures, he applies well- method. 
padded long splints to the sides of the limb, the wound being left 
exposed. ‘I am very particular,” he writes (‘ Med.-Chir. Trans.,’ vol. 
lii), “ to adjust things well and firmly in the first instance, and am 
very unwilling to disturb the limb afterwards. Indeed, I frequently 
do not remove any of the bandages or splints for five, six, or more weeks, 
and by this care and perfect quiet I endeavour to promote immediate 
union. This perfect quiet and abstinence from removal of the ban- 
dages first applied is, I consider, a very important item in the treat- 
ment. It is equally important not to discontinue the splints till the 
bones are quite firmly united, till the patient can raise the limb from 
the bed by its own muscles, without any movement being perceptible 
between the tibia and femur. It is necessary to make quite sure of 
this.” 

Dr. Humphry adds “that excision of the knee is not an operation hex 
of much danger ;” but it must be remembered that he has little or no “inva of ‘ 
faith in the cure by natural processes. He believes such a cure in the excision of 
bulk of cases to be hardly worth the attempt, and advises that excision the knee. 
should be employed early, so as to bring about by operation that condition 
which we would gladly see attained without such interference. 


ON SUPPURATION OF THE ANKLE-JOINT. 


When the ankle-joint has undergone disorganization, and is sup- Treatment of 
purating, the benefit to be gained by a free incision into the joint is suppuration 
very great, a cure with a movable articulation being often obtained by % the ankle. 
these means. When this end is not secured a recovery by anchylosis Value of | 
may be looked for, it being excep- free incision. 
tional for any more active interfe- Fie. 61. 
rence to be required, except when the 
bones are extensively involved. 

When necrosis of one of the bones 
entering into the formation of the 
joint is present, recovery may be 
looked for on the removal of the dis- 
eased bone. In the case illustrated 
in Fig. 561 I removed the necrosed 
upper half of the astragalus with an 
admirable result, and a good foot, with 
some amount of movement, was se- 
cured. 

Under these circumstances excision 
of the joint has been practised and f Crd» 
with success. I have performed GHIB: _* fant “alton: cemoval\ of cnecmubd 
operation on three occasions, and in astragalus from child, et. 6. 
two with a good result; in the ma- 
jority of cases of disorganized ankle-joints I have obtained good results 
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§18 EXCISION OF THE SHOULDER-JOINT. 


“by the expectant treatment and free incision. Excision may he ex- 
pected to be successful when the disease is limited to the articular 
surfaces of the bones, and it is in such that the treatment, by incisions 
and the expectant principle is so successful. When the disease is very 
extensive it is still a question whether amputation is not probably a 
better practice. Stokes, however, has collected fifty-one cases of ex- 
cision, thirty-eight of which were successful, and in ¢he ‘ Dublin Quart.’ 
for 1870, an excellent example by Dr. Murney may be referred to. 

In cases of injury, of compound dislocation, and fracture into the 
joint, excision is probably a sound operation. Mr. H. Lee has recently 
adopted it in two cases, and Langenbeck has practised it freely with 
success. Hancock (‘ Lancet,’ 1867) gives nineteen successful examples 
of the operation, quoting Heyfelder and Jaeger’s practice in its sup- 
port. In such cases, however, it seems well to practise it as a secondary 
operation. 

With respect to the operation itself, I may quote Hancock’s, as 
practised in 1851, and given by Barwell with recent improvements. 

The foot is first laid on its inside, and an incision made over the 
lower three inches of the posterior edge of the fibula. When it has 
reached the lower end of the malleolus it forms an angle, and runs down- 
ward and forward to within about half an inch of the base of the outer 
metatarsal bone. The angular flap is retlected forward, the fibula 
about two inches above the malleolus is thus sufficiently cleared of soft 
parts to allow cutting forceps to be placed over it, when the bone can 
then be nipped in two and crrefully dissected out, leaving uncut the 
tendons of the peronei longus and brevis. The foot must then be 
turned over. A similar incision should be made on the inner side, the 
portion in the foot terminating over the projection of the inner cunei- 
form bone. The flap ought then to be turned back, and the sheaths 
of the flexor digitorum and posterior tibial tendons exposed, the 
knife being kept close to the bone, avoiding the artery and nerve., 
The internal lateral ligament should be severed carefully close to 
the bone; and the foot is now twisted outwards, when the astra- 
galus and tibia will present at the inner wound. A narrow-bladed 
saw inserted between the tendons into the inner wound will project 
through the outer. The lower end of the tibia, and then the top of 
the astragalus, should be sawn off in a proper direction. The only 
vessel that may require tying is one of the lower branches of the 
peroneal artery. The wound can be closed with sutures, except that part 
opposite the breach of osseous matter; and the leg and foot placed in 
a splint with a footboard, and cold water applied. Mr. Hancock points 
out the superiority of total over partial excision of the joint. Mr. Hey, 
of Leeds, in 1766, was the first Surgeon who resected the lower ends of 
the tibia and fibula for compound dislocation, and Moreau, in 1792, for 
disease. Hancock, however, was the first to resect the joint as a whole. 
This operation has grown in favour during the last few years, and in 
select cases is doubtless beneficial. 


ON SUPPURATION OF THE SHOULDER-JOINT. 


Suppuration of the shoulder-joint is as successfully treated by free 
incisions into and the removal of necrosed bone from the joint as tho 
same affection of any other articulation, and only when this treatment 
has failed or is inapplicable are more severe measures required. 
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In the case from which Fig. 5614 was taken the disease had evi-s 
dently commenced as an abscess in the head of the bone, which had 
made its way into the joint, and down- 
wards through the soft parts to a point , Fie. 56la. 
below and behind the insertion of the ' 
deltoid muscle. It had existed for a 
year before I treatgd him, and nothing 
but excision was applicable, since the 
abscess cavity contained a small seques- 
trum, which could not get out. After 
the operation the patient had a good 
arm. 

Excision of the Shoulder-joint, or 
rather of the head of the humerus, is an 
excellent operation in gunshot wounds 
of the joint, in compound dislocation, 
or in cases of disease where a cure by 
natural processes has failed after ju- 
dicious treatment, owing either to the 
extent of disease in the bone, or the Head of the humerus removed by 
general feebleness of the patient’s Taine ek see anes 
powers. “The ultimate results of ex- gequestean and siuus burrowing Results of 
cision of this joint, whether for injury — downwards. excision 
or disease, are very satisfactory,” says satisfactory. 
Hodges, but they are not more so than the ultimate results of a 
cure by natural processes, even with anchylosis; for whatever ma 
be the capabilities of an arm after excision, they are equalled after 
a natural cure. Under both circumstances, in the majority of cases, 
almost every movement can be effected except any overhand one, 
since the arm cannot be raised above the shoulder, A man whose Examples 
shoulder I excised fourteen years ago was a coachman in 1872, of success. 
and could drive a pair of horses with ease. A man upon whom Mr. Key 
operated was subsequently able to carry on his occupation as a ham- 
merman at a large engineer’s; and another case, operated upon by 
the same Surgeon twenty-one years before, in June, 1869, could 
“shoe horses with any man,” and as a blacksmith felt no want in his 
arm. 

In gunshot injuries to the shoulder, excision is now a recognised Its value in 
operation, the experience acquired in the American war having decided ee 
the point. Dr. Otis (Circular 6) has recorded, that in 252 cases of Noes 
primary excision, 23 per cent. died; and in 323 secondary, 38 per 
cent. ; primary excisions being thus more successful than secondary. 

In cases, also, of tumours involving the head of the bone other than 
cancerous, excision is an operation of value. 

The Operation.—The best incision is the vertical, from the acromion Operation of 
process through the thickness of the deltoid down to its insertion. da of 
Some make an anterior in front of the deltoid. Nélaton used the !™*e™ 
transverse and Aston Key the deltoid flap. When the vertical incision 
is made down to the bone, its head should be successively rotated out- 
wards and then inwards, the Surgeon making a transverse cut across 
the tuberosities to divide the insertions of the scapular muscles. The 
capsule may then be divided, and the head of the bone turned out of 
the wound and resected through the tuberosities. The long tendon of 
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sthe biceps needs no special attention, as in cases of disease it has’ 


probably long gone or become fixed to the groove, and after resection 
of the joint is of no value. When the glenoid cavity is diseased, that 
is, when dead bone ig detected in it, it should be removed; but, in a 
general way, it requires no treatment. When the vertical incision is 
employed, it is expedient to make an opening posteriorly through the 
soft parts at a point corresponding to the upper gnd of the humerus 
for the purposes of drainage—this opening being kept patent by 
means of a drainage-tube. Whatever vessels are divided should be 
twisted; and the posterior circumflex artery at times gives trouble. 
After the operation, the arm should be abducted and placed on a 
pillow, the edges of the wound carefully brought together, and water 
dressing or dry lint applied. As soon as repair has fairly taken place, 
the patient may get up, the arm being well supported in a sling. 
Three or four months, however, are usually required before a useful arm 
is secured. 

In this operation, M. Ollier makes much of preserving the perios- 
teum, turning it back off the bone with all the soft parts by means of 
raspatories. ‘This is not so difficult in cases of disease as might be 
fancied, a cut with a strong knife down to the bone should so divide 
all the soft tissues over the bone as to give admission to the edge of a 
raspatory for the purpose of turning them back. Ollier has done this 
on four occasions with success. In resecting the bone, no more need 
be removed than is necessary beyond the head and half the tubero- 
sities; but, when the section is not healthy, another may be made. 
Four or five inches of bone have been removed in some cases, and yet 
a useful limb remained. 


ON SUPPURATION OF THE ELBOW-JOINT. 


Treatment of There is a great difference amongst Surgeons as to the treatment of 


suppuration 
of elbow. 


a suppurating elbow-joint. In the Scotch school, excision is employed 
very freely, under the belief that a better arm more generally follows 
such a practice than results from a cure by natural processes, and that 
a joint with better movement is secured in a shorter time. I cannot 
say that I agree in this opinion, for in elbow-joint disease, where pus 
is let out by free incisions and good reparative power is present, recovery 
with a movable joint, and one admitting of pronation and supination 
of the hand is by no means uncommon. In other cases, anchylosis of 
the humero-ulnar joint may take place at a good angle, and pronation 
and supination of the hand be retained; and when this is the case, the 
issue so far as the usefulness of the hand is concerned is excellent ; 
while in another class, anchylosis of both bones may take place with 
a very useful arm; and this result is secured by no greater expenditure 
of time than is required for repair after excision, and without the risks 
of an operation. In synovial disease ending in disorganization, this ter- 
mination is far from being uncommon; indeed, in such cases excision 
is rarely called for. In bone disease ending in necrosis, however, the 
game rules do not apply, for under such circumstances no operation is 
of greater value than excision (Fig. 562). In Fig. 562 the disease was 
necrosis of part of the humerus; in Fig. 5624 necrosis of the head 
and neck of the radius. 

In all cases of disease of the elbow-joint in which natural processes 
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are incompetent to effect a cure, excision should be performed ; ampu- 
tation being had recourse to only when excision is inapplicable or has 


Fre. 562, 
Sequestrum Fria. 5624. 





Necrosis of the head and 
neck of the radtus, tol- 
lowed by disorganiza- 
tion of the elbow-jomt, 
removed by resection 
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Parts removed by resection alter disorganiza- 
tion of the elbow-jomt as a result of necrosis 
of humerus, 


failed. In cases of compound dislocation, or fracture into the joint, When 
excision is an excellent operation, and to gunshot wounds the same ‘Vani, 
observations apply. Amputation of the arm for injured elbow ought 

to be performed in quite exceptional cases. Several inches of bone 

may be taken away in the operation Mr. Tudor, of Dorchester, 

removed five inches, the patient subsequently having an arm capable ° 
of extensive motion in every direction, and with which he could lift a 

heavy chair (‘ Med.-Chir. Trans.,’ 1858), 

Operation.—The best incision is the vertical one over the olecranon Qperation of 
process as practised by Langenbeck and the French Surgeons, extend- excision of 
ing from three inches above to two below the joint, the incision divid- ‘bow-joint. 
ing all the tissues down to the bones. The soft parts should then be 
carefully separated from the bones and drawn aside, the ulnar nerve 
being raised from the inner condyle, with the inner half of the triceps 
tendon and fascia. No transverse incision across the triceps tendon 
should be made, it being a very important thing, as recommended by 
Dr. R. Hodges, of America (‘ Hammond’s Essays,’ 1864), and demon- 
sseated by Maunder (‘ Brit. Med. Journal,’ 1871), to retain the triceps 
tencon and fascia as it passes over the olecranon, with the fascia of the 
foreai and anconeus muscle ; a thick body of muscle and fascia being 
in this way retained, extending from the arm above to the forearm 
below, which adds materially to the extending power and subsequent 
value of the limb (Fig. 563). The articular ends of the bones should 
then be turned out and removed. The Surgeon need not be too sparing 
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in his sections. In all cases the whole of the articular facets should bé 
resected, and when the bone at the point of 
Fic 563. section is not quite healthy a second piece had. 
better be removed. “If only the extreme 
ends of the bones be sawn off, anchylosis will 
most likely take place; while if the amount 
above prescribed, viz. the whole condyloid ex- 
tremity of the humerus and all the sigmoid 
cavity of the ulna with the head of the radius, 
or even little more on both sides, be taken 
away, free motion may, under favorable 
circumstances, be expected” (Fig. 564), 
(‘Holmes’s System, vol. v.) I) have at times 
regretted not having excised enough of bone, 
and particularly of the humerus ; indeed, I 
strongly advise the Surgeon in all cases to be 
free in his section of this bone, more parti- 
Vertienl incision forexcision CUlarly in excisions for anchylosis. When 
of the elbow-joint. From possible, it is well to preserve the insertions 
Maunder. of the biceps and brachialis anticus tendons 
by pressing them back from the bones. To 
preserve the periosteum in the operation as advocated by Ollier and 
Langenbeck, does 
Fic. 564. not appear from 
published facts or 
scientific reason- 
ings to be a mat- 
ter of import- 
ance. 
After the ope- 
ration, all heemor- 
Splint for excision of the elbow, the splint allowing every rhage having been 
movement. arrested by tor- 
sion and the ap- 
plication of cold or very hot water, or, what is preferable, iodine 
water (5ij ad Oj) (this mixture checking capillary bleeding), the edges 
of the wound should be brought together at their ends, a drainage-tube 
introduced, and the arm fixed at an obtuse angle upon such a screw 
splint as that made for me and figured above (the splint allowing 
every movement (Fig. 564) ) moderate pressure being applied and main- 
tained for a few hours by means of a bandage. Absolute rest should 
be maintained till the wound has fairly healed and the powers of the 
patient have been restored, when passive movement should be com- 
menced with pronation and supination of the hand, the object of this 
operation being not only to remove the disease but to obtain a movable 
joint. When anchylosis follows, the operation in a measure is unsuc- 
cessful, for it has failed in one of its greatest advantages. In the most 
favorable cases, the amount of movement that is obtained is all that 
could be wished, indeed, it is little less than that of the healthy joint ; 
in some cases, however, the joint is too loose like a flail, in others it is 
stiff, whilst in another class flexion and extension are good, but prona- 
tion and supination fail. In Mr. Syme’s case of a man who had acted 
asa railway guard up tothe time of his death, nine years after the 
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operation, when the joint was dissected, the ulna and humerus were 
united by ligamentous union, and the end of the radius was polished 
‘off and placed on the humerus and ulna upon a material much re- 
sembling cartilage. If the ulnar nerve be injured, much wasting of 
the muscles must occur; if divided, union of the ends may, however, 
take place. Symehas recorded such acase. When disease returna, a 
second resection may be performed, and even a third. When dead 
bone follows, it may be removed ; indeed, nothing should be left untried 
before amputation is practised. Ihave performed the operation twenty- 
five times, and have never had to resect a second time or to amputate ; 
and in two thirds of the cases good movement was obtained. 

Partial resections of the elbow have hitherto been condemned; past Partial 
experience having indicated that they almost always end in anchylosis resections 
of the joint. In 1864, however, my colleague, Mr. Birkett, excised condemned. 
the olecranon for local disease following an injury, the man recovering 
after many months’ treatment with a slightly movable articulation, 
and I have recently (1877) done the same in a barrow man, et. 38, the 
patient recovering with a joint fixcd at a very obtuse angle, with limited 
movement. I have likewise removed from a disorganised elbow-joint 
of a woman, the necrosed olecranon process with a good result, the 
humerus and ulna subsequently anchylosing, while the radius and hand 
retained all their movements. From the results of partial resections in 
other joints as well as in the elbow I believe, however, that with our 
present improved methods of treating wounds these partial operations 
are valuable. 


ON SUPPURATION OF THE WRIST AND CARPAL JOINTS. 


In this affection, operative interference is rarely called for, beyond On the 
free incisions for the evacuation of pent-up pus, and removal of dead sic of 
bone, recovery being aided by the absolute immobility of the hand at eit 
and fingers, and such constitutional remedies as the wants of the indi- 
vidual case suggest. When, however, such means fail or the local 
disease is too extensive or severe to allow of a natural recovery, exci- 2 
sion of the joint should be performed; Lister, Hancock and others !xcision 
have had successful examples. The best method of performing the °! ¥™*- 
operation is that of Langenbeck’s, by means of a single free incision Langen- 
over the dorsum of the wrist extending along the centre of the meta- beck’s 
carpal bone of the index finger. By this incision the lower part OPeravion. 
of the radial artery is avoided, and ample room given for the com- 
pletion of the operation. Through the opening made the carpal 
bones can readily be turned out and the bases of the metacarpal 
bones with the extremities of the radius and ulna excised; the ten- 
dons of the wrist being held aside with ease. In performing this 
operation I have been struck with the facility with which it can be 
effected, and believe it to be preferable to the comparatively difficult 
and complicated method suggested by Lister, which is to be com- Lister's 
menced by an incision made in front over the second metacarpal bone papa ta 
internal to the tendon of the extensor secundi internodii pollicis, and 
running along the back of the carpus, internal to the same tendon as 
high as to the base of the styloid process of theradius ; the soft parts, 
including the extensor secundi internodii and the radial artery, being 
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cautiously detached from the bone, external to this incision, and the 
tendons of the radial extensors of the wrist being also severed from 
their attachments, the external bones of the carpus will be exposed. 
Description When this has been done sufficiently, the next step is to sever the 
i a trapezium from the other bones with cutting pliers, in order to facili- 
"tate the removal of the latter, which should be done as freely as is 
found convenient. The operator now turns to fhe ulnar side of the 
incision and cleans the carpal and metacarpal bones as much as can be 
done easily. The ulnar incision is then made; it should be very free, 
extending from about two inches above the styloid process down to the 
middle of the fifth metacarpal bone, and lying near the anterior edge 
of the ulna. The dorsal line of this incision is then raised along with 
the tendon of the extensor carpi ulnaris, which should not be isolated 
from the skin, but cut as near its insertion as possible. Afterwards 
the common extensor tendons should be raised, and the whole of the 
posterior aspect of the carpus denuded until the two wounds communi- 
cate freely together, though the radius is not as yet cleaned. The next 
step is to clean the anterior aspect of the ulna and carpus, in doing 
which the pisiform bone and hooked process of the unciform are severed 
from the rest of the carpus, the former with the knife, and the latter 
with the cutting pliers. In cleaning the anterior aspect of the carpus, 
care must be taken not to go so far forward as to endanger the deep 
palmar arch. The ligaments of the internal carpal bones being now 
sufficiently divided, they should be removed with blunt bone forceps ; 
next, the end of the ulna is made to protrude from the incision and 
sawn off as low down as is consistent with its condition, but in any case 
above its radialarticulation. ‘Tyhe end of the radius can then be cleaned 
sufficiently to allow of its being protruded and removed. If this can 
be done without disturbing the tendons from their grooves, it is far 
better. If the level of the section is below the upper part of the car- 
tilaginous facet for the ulna, the remainder of the cartilage must be 
cut away with the pliers. The operator next attends to the metacarpal 
bones, which are pushed out from one or the other incision and cut off 
with the pliers, so as to remove the whole of these cartilage-covered 
; portions. The trapezium bone which was left in the early state of the 
operation, can now be carefully dissected out, so as to avoid any injury 
to the tendon of the flexor-carpi radialis or to the radial artery, and the 
articular surface of the first metacarpal bone then becomes exposed and 
removed. Lastly, the cartilaginous portion of the pisiform bone is 
taken away, but the non-articular part is left, unless diseased, in which 
case it should be entirely removed. ‘This remark applies to the hooked 
process of the unciform. No tendons are divided in this operation 
After- except the extensors of the wrist. In order to ensure motion of the 
treatment. fingers, passive movements should be performed from a very early 
period after the operation. For this purpose, Lister places the limb in 
a splint with the palm of the hand raised by a wedge of cork fixed 
below it, so that the joints of the fingers can be moved without taking 
the limb off the apparatus. When the splint isremoved some flexible 
So is required for some time, (Vide Lister’s paper, ‘ Lancet,’ 
1865. 

Excision of . /xcision of the joints of the thumb requires no description, and may 
joints of be made vi a vertical dorsal incision that interferes but little with the 
thumb. tendons of the part. The operation is very good, and should always be 
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performed where possible for disease orinjury. I have done it on many 
occasions with a good result, and at times recovery has been followed 
by movement. In the case of a man with neglected dislocation in which 
I performed it, hermetically sealing the wound with lint and the com- 
pound tincture of benzoin, rapid recovery followed with a movable 
joint. In a second case, in which I excised the phalangeal joint of the 
thumb, a like result gnsued. 


AMPUTATION IN JOINT DISEASE 


ought never to be resorted to until all hope of a cure by natural pro- 
cesses has been given up or failed ; until incision into or the removal of 
necrosed bone from the joint has been deemed unsuitable, excision of 
the joint inexpedient or inapplicable, or the progressive nature of the 
disease and its sapping powers reveal the fact that if the disease he 
not removed the life of the patient is likely to be sacrificed. In ampu- 
tating for joint disease, as for injuries, tumours, or other causes, the 
principles of “the least sacrifice of parts” should be followed, and no 
more of the body, under any circumstances, ought to be taken away 
than the necessities of the case demands. To carry out this principle 
the Surgeon may, in pathological amputations, fearlessly divide tissues 
infiltrated with organized inflammatory products, and even cut through 
the walls of suppurating cavities or discased joints, more particularly 
to save amputating above a joint. The value of this practice I have 
fully illustrated (‘ Lancet,’ Jan. 23rd, 1875). 

Amputation for disease of the hip, shoulder, and elbow-joint is per- 
formed in only exceptional cases, and for the knee and ankle it is yearly 
becoming less common, Yet it is a valuable operation in proper cases 
as well as the means of saving many lives. The mortality of amputa- 
tion for chronic knee-joint diseases, at Guy’s Hospital, is only one in 
geven, and in young people under twenty years of age, one in twenty. 
In amputation for disease of the knee, where the end of the femur is 
sound and the articular facet alone diseased the Surgeon should sacri- 
fice as little of the thigh as possible, the amputation should be almost 
at the joint, and the femur divided through its condyles, or just above, 
as in Stokes’s amputation ; a higher section of bone should only be made 
when the necessity of the case demand it. In disease of the ankle- 
joint, when excision and every smaller operation such as the removal of 
dead bone has been put aside, Pirogoff’s operation should be employed 
in preference to amputation, if the calcis with the integument over it 
be sound ; or Syme’s amputation, unless the disease of the articular end 
of the tibia is too extensive. To amputate a sound foot for disease 
confined to the ankle-joint is a measure which can only be justified by 
peculiar circumstances, and as a general practice is to be condemned. 
Amputation of the arm for diseased elbow is still less justifiable, unless 
the local disease is too extensive to allow of excision, or the powers of 
the patient too feeble to admit of the attempt. 


LOOSE CARTILAGES IN THE JOINTS. 


Loose bodies, ordinarily called loose cartilages, are found in joints, 
and are most common in the knee, yet are met with in the elbow, 
ankle, and other joints. They are, doubtless, generally developed in 
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the sub-synovial cellular tissues, and as they increase in size encroacl 
upon the cavity of the joint by pushing the synovial membrane before’ 
them, and appear as warty or more or less pedunculated fringed 
growths hanging into the cavity. They may be single or multiple, 
and of all sizes up to that of a small walnut. When one of the masses 
becomes detached a “a loose cartilage” is said to be present. John 
Hunter taught, and Rokitansky believed, that they are formed by the 
organization of fibrinous coagula, but evidence is (vanting to prove this 
view, for most, as pointed out by Rainey, contain ill-formed cartilage- 
cells and ossific matter and true bone-lacune 
Fia. 565. are at times present (Fig. 565). Paget (‘St. 
Barth. Hosp. Rep.,’ 1870) has recently given 
good evidence of the truth of Teule’s sug- 
gestion, that some of these bodies are really 
sequestra, and that “just as a blow on bone 
or tooth may induce necrosis and exfoliation 
without signs of destructive inflammation, 
ae so may it with articular cartilage ; and the cha- 
Beco har ae racteristics of these cases will be that after 
1844, Guy’s Mus. ' injury to a previously healthy joint, a loose 
body is found in it, having the shape, and 
general aspect, and texture of a piece of articular cartilage with or 
without some portion of subjacent bone, and with its cartilage-cor- 
puscles arranged after the manner of the articular cartilage.” Dr. 

Adams, of Dublin, connects their presence with osteo-arthritis. 

A report upon these bodies, with microscopical drawing kindly etched 
for me by Dr. Goodhart, will help to the solution of some of these 
points :— ee 

“The term ‘loose cartilage’ is applied to two conditions which are 
totally distinct; the one where a portion of the normal articular 
cartilage has been detached by injury to the joint, aud lies loose in its 
cavity ; the other where bodies of more or less consistence, often carti- 
laginous or bony, are found, and which are new formations. 

“ Recent observations seem to show that the former of these two is 
by no means of infrequent occurrence, but it possesses no pathological 
interest; whatever, and needs no description. A very good specimen of 
this form is to be found in the Guy’s Hospital Museum, 1844, The 
latter, however, has frequently excited discussion among pathologists ; 
so we will give in a few words what appears to be its usual composition, 
and our conclusions therefrom as to its mode of origin. Roughly 
speaking, loose cartilages are generally more or less smooth, of greyish 
colour, and look, as their name suggests, like pieces of cartilage; but 
they may be nodulated and composed almost entirely of bony material 
(Fig. 565 and Prep. 9568, Hunterian Mus.). Even in that case, 
however, they have a thin film of fibrous material over them still, 
obscuring the bone, and rendering thei cartilaginous looking on their 
external surface. 

‘The cases (five in all) that we have had an opportunity of examin- 
ing have also shown more or less calcareous matter; they were never 
pure cartilage. One case in the Guy’s Museum (1344), while appearing 
cartilaginous, cut with a creaking sensation, and under the microscope 
irregular deposits of calcareous matter and bone were found in all 
directions in its substance. In another (Hunterian Museum Cat., 9574) 
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one surface is tuberculated and composed of hard nodules of ivory-like 
bone, while in a concavity thus formed is a cartilaginous mass. The 
bone on ‘the surface in this specimen can only be compared to the 
nodulated excrescences found at the margins of the articular cartilages 
in cases of osteo-arthritis. 

“The microscopical characteristics vary in each to a certain extent; 
some show fibro-cartilage, calcareous matter, and bone; others are en- 
tirely bony. The caitilage in the specimens which we have examined 
was very fibrous, and the cartilage-cells small. The calcareous matter 
had evidently not formed after any definite method, or in any pur- 
posive direction, as should occur in the building up of normal bone- 
tissue, and the bone had no regular system of Haversian canals or 
bone-corpuscles. The former occur as spaces of irregular shape and 
position, and the corpuscles, with but few canaliculi, are often more 
like calcified cartilage-corpuscles, and have no arrangement in relation 
to them. 

“¥rom this short description, and alsofrom Fig. 5654, it will be seen 
that the specimens exhibit the formation of bone in its various stages ; 


Fia. 5654, 
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Microscopical appearance of loose cartilage a, Calcareous matter. 6. Small-celled 
cartilage, in parts more hbrous than represented. c, Bone. 


they show the primary cartilage stage, the secondary calcarcous stage, 
and its ultimate issue in true bone, the bone being, as miglit be ex- 
pected, of a somewhat irregular build. 

“ Having thus regard to their general structure, it would then seem Formation 
most probable that since they are in their essence bony, loose cartilages eee 
must form in connection with bone-forming tissue, and these, so far as ; 
is known, are found in the involutions of the synovial membrane at the 
edges of the articular cartilages. This view is consistent also with the 
appearances found in certain joints in cases of osteo-arthritis ; such, 
for instance, as a case recorded by Mr. Wagstaffe in the ‘ Pathological 
Society’s Transactions,’ vol. xxiv, 1873, p. 192; or specimens 954— 

9563 in the Museum of the Royal College of Surgeons. In all these 
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the formations may be seen tn sifd. It is also in accord with the 
generally received opinion as to the more usual formation of loose 
cartilages at the present time. 

“But in connection with this subject the so-called ‘melon-seed 
bodies’ found in joints and in the synovial sheaths of tendons and on 
burss must be considered. As is well known, they are generally 
abnormal developments of the synovial fringes, sometimes inflammatory, 
sometimes, perhaps, as was suggested by Rokithnsky, due to cystic 
dilatation of the synovial folds, or perhaps to distension and coagula- 
tion within obstructed follicles. But whether originating in one or all 
of these various ways, being all in common due to changes in the 
synovial membrane and sub-synovial tissue, it is evident that they are 
loose cartilages in miniature, and only want size and the further change 
into cartilaginous matter to be true loose cartilages. But I have lately 
had an opportunity of making a very careful examination of some of 
these ‘ melon-seed bodies’ from one of the sheaths of a tendon on the 
dorsum of the hand, which suggested the possibility, not to say pro- 
bability, of another mode of origin. I failed to find in any of them 
any evidence of organized tissue whatever. They contained no nuclei 
or cell-elements, and were entirely composed of a faintly fibrillated hya- 
line substance characteristic of coagulated mucus or fibrin. Hence it 
seems to be quite possible that loose cartilages may originate in a 
nucleus of fibrin precipitated in the course of a chronic inflammation, 
and that they subsequently grow by accretion, becoming calcareous by 
central petrifaction. On this point may be consulted a very interesting 
case of loose body in the peritoneum, recorded in the ‘ Path. Soc. Trans.’ 
by Dr. Greenhow, vol. xxiii, p. 241. This specimen, in conjunction 
with ‘melon-seed bodies,’ makes one reconsider whether the opinion 
formed originally by John Hunter may not be correct, that loose bodies 
in the joints are sometimes formed from the ‘living principle of the 
blood 399] 

Loose bodies, however formed, give rise to very similar symptoms, 
produced by the foreign body becoming fixed and pinched between 
the articular surfaces of the bones. The presence of one of them is 
usually discovered when the patient is walking or moving the joint by 
some sudden inability to move the articulation and a severe and 
sickening pain, which is relieved only by the cartilage slipping 
from between the bones, which it usually does by a characteristic 
snap. 

Sais stiffness and slight inflammation of the joint may follow this 
injury, which by rest and treatment will subside in a few days, to be 
renewed upon a recurrence of the accident. In such a joint as the 
knee the cartilage, as often as not, may be felt on manipulation, 
although readily slipping away under pressure. 

The TREATMENT may be described as palliative or operative. By the 
former, the cartilage is left untouched in the articulation; and by the 
latter it is removed or fixed in an unoffending position. Ina general way 
the palliative treatment is the correct one to be enforced, for knowing 
how destructive inflammation of a joint following a wound too often 
proves, few Surgeons would venture upon an operation without an 
absolute necessity, and such seldom exists, for by restraining the move- 


1 ¥or further information vide ‘ Virchow’s ‘ Krankhatten Geschwiulste,’ vol. i; Marsh, 
«Qs, Barth. Hosp. Reports.’ 
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‘ments of the joint by some leather, felt, or other light casing, the 
foreign body may become fixed, and consequently innocuous; indeed, 
by such treatment, Hilton has shown (‘Guy’s Reports,’ 1868) that 
these cartilages may become absorbed. He fixes the loose body by May he 
means of a pad and strapping at the most convenient spot, and places absorbed. 
the limb upon 4 splint. By this practice pain is prevented, the peduncle 
of the cartilage cannot be stretched, nor the cartilage slip between the 
semi-flexed bones. ‘In 1877 I thus treated s woman who had a loose 
cartilage the size of a large almond, and in three months, under ob- 
servation, it gradually lessened until it disappeared. When inflamma- 
tion of the joint follows one of the attacks of pain it should be 
treated on ordinary principles. When, however, the cartilage, by its 
presence, produces such serious inconvenience as to destroy the value 
or use Of the joint, whether from the frequency of the attacks, the 
amount of inflammation that follows, or the dread connected with 
the affection, some operative interference may be justifiable, and the 
cartilage should be removed either by direct or subcutaneous incision ; Operative 
no operation should be undertaken till all inflammatory action has erference. 
ceased, and the joint is in a quiescent state. With the view of re- 
moving the offending body by direct incision, a practice which has Mode of 
gained ground in recent times, a splint should be applied and worn for ee 
at least a week; the loose body should then, by manipulation, or by P ; 
such movement of the joint as the patient from experience knows will 
bring the cartilage under the Surgeon’s control, be brought up to one 
side of the joint (and in the knee, its usual seat is on one side of the 
patella), where it may be fixed with the finger. The Surgeon may then 
draw the skin over it to one side, and cut down directly upon the car- 
tilage, the incision being large enough to allow of its escape. The pirect 
wound having been well washed with an antiseptic lotion, should be method. 
closed by sutures dressed with iodoform or carbolic gauze, and the limb 
kept upon a splint till repair has been perfected. 

The removal by subcutaneous incision consists in the fixing of the Subcuta- 
cartilage by means of a grooved or harpoon-shaped needle inserted acrhod 
into its substance through the skin; of, next, the introduction of a aca 
tenotomy knife beneath the skin down to the cartilage, and the division, 
by a free sweep of the knife, of all the subcutaneous tissues covering 
it in; then of the dislodgement of the cartilage by the application of 
strong digital pressure, or tilting it by means of the grooved needle 
into the cellular tissue of the parts around, and the application of a 
pad of lint over the spot where the cartilage escaped from the joint ; 
finally, absolute rest of the limb upon a splint must be subsequently 
enforced, and an ice-bag applied over the joint. After this operation, 

a small blister may be applied over the cartilage in the cellular tissue ; 

Syme having found that by such means the foreign body becomes 

fixed in its new position, and subsequently absorbed. ‘To remove it 

by a subsequent operation is a recognised though rarely required 
measure. Mr. W. J. Square, of Plymouth, adopts the indirect opera- Square’s 
tion, but, instead of squeezing the cartilage completely through the ¢xperteuce. 
subcutaneous wound, he is satisfied by simply pressing the foreign body 

into the subcutaneous opening, and fixing it there by compress and 
strapping. At the Brit. Med. Assoc. for 1871 he related twenty-four 
successful cases. The subcutaneous operation has hitherto been con- 

sidered the safer of the two described ; but with our improved methods 
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of treating wounds the operation by direct incision is said to be 
equally safe. We, however, want facts to establish this point. 

M. Larey’s statistics (‘Gaz. des Hdpitaux,’ No. 67) fairly support , 
the indirect method :—Out of 129 cases operated upon by the direct 
method 28 were fatal; and only 5 out of the 38 by the indirect. 
He concludes, after a careful analysis of cases, that the operation is a 
Berious one when practised by direct incision, and a difficult one by 
the subcutaneous method, while extraction is moré dangerous than the 
persistence of the affection. He believes the operation is indicated 
by the complete mobility of the foreign body within the joint ; the per- 
sistence of the accidents caused by its presence, viz. pain, arthritis, and 
lameness; the failure of acupressure and other means for fixing the 
position of the foreign body; and the free consent of the patient after 
haying been made aware of its dangers. 


RHEUMATIC OR CHRONIC OSTEO-ARTHRITIS. 


This affection, originally described by J. Haygarth (‘Clinical History 
of the Nodosity of Joints,’ 1813), and accurately depicted by Cruveilhier 
in his ‘ Pathological Anatomy,’ 1813, is now @ well-recognised affection, 
thanks to the labours of the late Dr. R. Adams, of Dublin, and his 
splendid monograph published in 1857 ; to Prof. Smith, of Dublin, and 
Canton, of London. It is chiefly seen in the middle-aged or old, though 
occasionally in young people. It may attack any joint, but is most com- 
mon in the hip and shoulder, and generally comes on without any definite 
cause, yet I have known it, in not a few, follow directly upon some injury. 
A large number of cases put up as unreduced discocations in the different 
museums are doubtless examples of this affection ; the displacement of 


Fio. 566. 


Fia. 567. 





Osteo-arthritis of knee-joint. Wearing away of the head of the tibia in 
Drawing 33, osteo-arthritis. 


the head of the bones being the result of the disease. It is unfortu- 
‘nately called rheumatic, although it has no apparent connection with 
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“what is generally called rheumatism. It has probably acquired the 
name from its chief local symptom of aching pain in the joint, aggra- 
vated at night and in damp weather. The disease is at first associated Symptoms 
with a dryness of the joint, but subsequently with excess of secretion ad 
even to a great extent; with some thickening and expansion of the Pithological 
head of the bones entering into its formation; some eburnation of the which take 
articular lamella of bone with disappearance of its inter-articular place. 
cartilage after it has undergone the fibrous degeneration; and, with 
what is still more peculiar, the deposition of new crests (osteophytes 
as they are called) or plates of bone around the margins of the articular 
facets and in the ligaments and synovial membrane. ‘These crests 
often appear as ridges of bone which can readily be made out, and 
the plates may simulate a second patella when the knee is the joint 
involved. In the case from which Fig. 566 was taken, all these 
conditions were readily distinguishable ; the bones and synovial capsule 
being enormously enlarged ; the ligaments were so stretched as to allow 
of some lateral movements in the joint; and the characteristic rough, 
crackling sensation, which movement of the joint always gives, wag 
most marked. 

In still more extreme or neglected cases, the end of one indurated 
bone will grind away in time that of its contiguous bone, the condyle 
of the femur having in the case from which Fig. 567 was taken 
ground down for at least an inch the head of the tibia. The prepara- 
tion was made from the amputated limb of a man st. 36, the leg having 
been taken off at the knee-joint, because the limb was a flail and the 


Fia 568, 


Fra. 568A. 





! External appearances of 
Changes in the head and neck ofthe femur and in theacetabulum the ankle, the seat of 
‘in osteo-arthritis. Preparation 113159, Guy’s Hosp. Mus. this disease. 


joint threatened to become disorganised; and an excellent stump was 
left. 

When the hip-joint is diseased, the head of the bone flattens down, In the hip- 
the neck shortens, the cup of the acetabulum becomes saucer-like, and joiat. 
around its margin as well as around that of the head of the femur, an 
irregular crust of bony outgrowths forms (Fig. 568); the cartilage. 
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likewise disappears, and the articular surface of the bones presents a° 


dense eburnated appearance. In the knee-joint, one or both of the 
condyles of the femur becomes elongated and expanded, the head of the 
tibia flattened, the patella enlarged, and osteophytes of variable forms 
and dimensions fringe the margins of the bones. The synovial mem- 
brane also will be thickened, and at a late stage of the affection, 
expanded from effusion ; the ligaments in this waygbecoming elongated 
and the joint dislocated. Adams’s “additamentary bones” or new 
plates of bone of different sizes are found within the synovial mem- 
brane, with probably some pedunculated bodies upon its inner surface. 

In its early stage, the disease is characterised by local pain, stiffness 
or rigidity of the joint, and local thickening and development of bony 
outgrowths, every movement of the joint giving rise to a characteristic 
crackling. In the later stage, the same pain manifests itself with 
thickening, bony outgrowths, effusion, greater mobility, and even dislo- 
cation, and finally, disorganization. 

I havea lady under observation in whom this disease is so developed 
in both knee-joints that the legs are as flails, the bones being enor- 
mously expanded and the joints distended, additamentary bones and 
osteophytes existing. She can only stand by means of artificial sup- 

orts. 

TREATMENT.— Little can be done by means of medicine to check the 
progress of this affection beyond attention to the general condition of 
the patient. In the iodide of potassium we possess a drug that cer- 
tainly relieves pain, and also I believe retards the progress of the 
disease, the liquid extract of bark or other tonic being a valuable 
adjunct. When pain is severe, anodynes may be given, such as Dover’s 
powder, or the bromide of potassiuin in doses of gr. x or gr. xv, this drug 
going well with the iodide. Professor Smith, who has paid so much 
attention to this disease, thinks well of an electuary of guaiacum, 
sulphur, the bitartrate and carbonate of potash, ginger, and rhubarb. 
Dr. Adams prescribes the diluted phosphoric acid. Warm bathing is 
of use, as are also the mineral springs of Germany. This disease, 
although locally a painful one, does not appear to have a fatal tendency, 
and unless very neglected rarely goes on to the disorganization of the 
joint. To maintain rest is not a recommendation to be attended to, as 
it tends to make the joint stiffen in the early stage of the affection 
without arresting its progress. In the more advanced stage when 
“hydrops articuli” is present, and the ligaments are so loose as to 
allow of the displacement of the joint, some mechanical appliance is 
called for, such as that afforded by simple strapping, or of some firm 
leather, felt, or other casing. In extreme cases excision or amputation 
may be required. 


Joint Disease associated with Nervous Affections. 


It has been known for some years that joint affections which simu- 
late those called rheumatic have been met with in the subjects of 
diseases of the nerve centres as well as in those who have had injuries 
to large nerve trunks. Indeed, from a recognition of this connection, 
Dr. J. K. Mitchell, of Philadelphia, in 1881, originated the theory that 
rheumatism was a spinal neurosis (‘ Amer. Journ. of Med. Science,’ 
vol. viii)., and his argument had something in it. At the present day 
sttention has been more particularly drawn to the connection by Charcot, 
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* Weir Mitchell, Clifford Allbutt, Buzzard, and others, and abundant 
evidence has been published to prove that in tabes dorsalis or locomotor 
ataxia there is a peculiar joint affection which approaches in some of its 
characters the osteo-arthritis just described, and yet, in others, differs 
from it in a very marked manner. 

It may appear early in the progress of the nerve disease, that is Symptoms. 
with the characteristic “lightning pains,” or it may not show itself till 
these pains have b&come well marked. It usually first: shows itself in 
one of the joints of the lower extremity. 

The joint trouble begins with effusion into the joint, some swelling 
of the limb, and crackling of the joint on movement; but with these 
symptoms there is usually no increase in the temperature of the part, 
no pain, and no constitutional disturbances, 

These symptoms may last for a few days or weeks and then disappear, 
and either leave nothing behind except some crackling of the articula- 
tion, or a joint deformed from relaxation of its ligaments or even 
dislocated. In extreme cases an articular facet of bone becomes worn 
away and the head of the bone so altered in shape as to be unrecog- 
nisable. There may be false bodies to the joint, and in some cases 
osteophytic outgrowths from the articular surfaces, but these are never 
80 well marked as they are in osteo-arthritis. There is never in this 
affection any eburnation of the articular surface of bone so constant 
in osteo-arthritis. 

At the same time there is a strong analogy between the two affec- 
tions, and I am disposed to think that the differences between the two 
classes of cases is to be explained more by the fact that in the case of 
osteo-arthritis the disease invades tissues in which nerve influence has 
its normal power, whereas in the other there is clearly a deficiency of 
such power. 

In osteo-arthritis there is more new bone thrown out in the shape of 
osteophytes and plates than in the arthropathy of nervous disorders, 
because the action in the part is of a more sthenic type, and for the 
same reason in the arthropathies now under consideration, the bone, 
from being ill-nourished and containing a diminished quantity of 
phosphate of lime and an excess of fat, is more readily worn down by 
attrition and made to disappear than in the osteo-arthritis of the more 
sthenic kind in which the bone from its hardness becomes eburnated 
and is only slowly ground down by attrition. More knowledge is, 
however, required respecting both these affections before they can find 
their right place in pathology. 

TREATMENT.—Little more can be done in these cases than keep the 
joint quiet by means of splints, and so prevent movement, attrition, and 
displacement. In the state of joint effusion well-applied pressure is of 
use, and that applied by means of an elastic or rubber bandage over 
cotton wool is to be recommended. When dislocation exists, some 
immovable casing to the joint is of use. 


ACUTE BURSITIS AND SUPPURATION AROUND JOINTS. 


T have placed these two headings together, as there is good reason to bavaits 
believe that suppuration about the cellular tissue external to a joint is and acute 
most frequently the consequence of an acute inflammation of some tuPpuration 
superficial bursa, and that it is only in exceptional instances such a joints. 
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connection cannot be traced. Over the knee- and elbow-joints, where 
this suppuration is generally met with, some blow, fall, or punctured 
wound may originate an acute inflammation in the burse of these 
parts, while the thick integument covering them prevents the in- 
flammatory products making their escape externally, and favours their 
lateral extension: the abscess consequently in one case, after cover- 
ing the knee, burrows backwards into the popliteal space, or in the 
other comes forwards in the arm into its flexure; mde commonly, how- 
ever, it shows itself as a painful phlegmonous inflammation over and 
around the patella or olecranon process. In some examples, the sup- 
puration is confined to the bursa, while in most, the inflammation 
will be found to radiate from these well-known points. In children, 
however, the connection between the suppuration and bursitis is not so 
readily made out, and there can be little doubt that at times it does 
not exist. 

The severe cases of suppuration around a joint are most frequently 
met with in children of delicate and feeble frames, and in the badly 
fed, who are disposed to rapid extension of suppurative inflammation 
when started by any slight accident, blow, fall, or strain. When these 
large abscesses appear around the shoulder—a joint that is less liable 
to disease than any other—it has probably been caused by some strain 
or injury, when the child is dragged along by a careless or violent 
companion ; or, it may be that the muscles of the parts are injured. 
At times, it is the epiphysial cartilage placed between the epiphysis and 
the shaft of the humerus which has suffered. 

The diagnosis of these cases of suppuration external to the joint is not 
difficult. On examination it will be seen, that the swelling is external 
to the joint, covering in the well-known points of bone; in the knee, 
the soft parts probably will be raised trom the patella, and fluctuation 
will be felt above and around it. There will be much local pain, but 
not so much constitutional disturbance as would exist with a suppu- 
rating joint; the joint, moreover, will be capable of some amount of 
movement without pain, a condition which would be impossible if the 
seat of the disease were in and not around it. 

TREATMENT.—There is only one form of treatment on which reli- 


free ifcision. ance can be placed in these cases, and which consists in giving free 


exit to the pus. A free incision, consequently, should be made into 
the ‘abscess over the seat of the bursa as soon as any pus can be 
detected. The limb should be raised, the joint preserved at rest by 
splints, and warm-water dressing or a poultice applied, and the joint 
should be kept absolutely quiet till repair has been completed. When 
the powers of the patient are feeble, tonics should be given. When the 
abscess is not opened early, it may open into the joint and produce an 
acute suppuration. I have known this happen in the knee with a fatal 


. result. In the knee it is often necessary to make a free incision on 


either side of the joint as well as over the patella in order to prevent 
burrowing. 
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CHAPTER XXXII. 
DISEASES OF THE BONES. 


IN a pathological sense, diseases of the bone are identical with those On diseases 
of other tissues, while such differences as exist are due to their anato- of bone. 
mical and physiological peculiarities: diseased action, under all circum- ¢, e141 
stances, being materially modified by texture. In the bones, diseased remarke, 
action is thus modified by the presence of the inorganic material which 
they contain, two thirds of their constituents being earthy, and one third 
animal, This animal texture includes a fibrous periosteal membrane Structure of 
with cellular tissue beneath, as well as a finer endosteal membrane which pone. 
lines the medullary canal. These two membranes are intimately con- 
nected together by delicate vascular and membranous links permeating 
the Haversian canals and canaliculi of the bone itself. The exterior 
of the bone is dense, and derives most of its nourishment from vessels 
ramifying in the periosteum. The interior of the bone is porous or 
cancellated, and derives its supply of blood from a distinct nutrient 
artery which runs in the endosteum, while the capillaries of both 
anastomose freely through the bone canals. The long bones also are condition of 
built up of shafts (diaphyses) and epiphyses; the epiphyses being dis- the long 
tinct from the shafts during the early years of life, and having their bones. 
own vascular supply. The shafts and epiphyses are connected together 
by means of a layer of epiphysial cartilage, through which, as proved 
by Professor Humphry, the shafts mainly grow, though interstitial 
expansion has an influence in bone as in other parts. The epiphyses 
themselves are covered with articular cartilage that derives its nutritive 
supply from them. These anatomical points thus briefly sketched, are 
important to remember when the pathological are considered, as most 
of the peculiarities of bone disease are explicable by them. Thus, 
when a bone is inflamed, it can only be so through its soft tissues, its Seat of 
inorganic matter being affected secondarily. The periosteal and inflammation 
endosteal membranes being intimately connected, inflammation origi- ™ 9"¢ 
nating in one is very liable to extend to the other, and in proportion ° 
to the nature or amount of this extension will the inflammation be 
periosteal or endosteal, and the affection either periostitis or ostitis. 

In long bones when disease attacks the shaft, it may become arrested 
by the epiphysis or epiphysial cartilage, the articular ends of the 
bones, and, consequently, the joints escaping. Jn periostitis, however, 
such a result is not always secured, for the synovial membrane of a 
joint, in a clinical point of view, may be regarded as a continuation of 
the periosteum, and pus beneath this membrane may burrow into the 
neighbouring articulation, or, the inflammation may spread by con- 
tinuity. When the disease attacks the epiphysis the inflammation Epiphysitis. 
may spread into the joint. 

With these remarks, the diseases of bones may be considered, divid- 
ing them into the inflammatory affections ; tumours of bone; atrophy, 
hypertrophy, rickets, and mollities ossium 


536 DISEASES OF THE BONES. 


Fia. 569. 











7 = 








nid 3 hare aot 
— at pid ‘ba at Oy aN 
CGM 1, SOW ) ANY Pe 
By OT Zt) Ne 





Sek 








’ 
vans ny 
~ 


Lie 
2 
: ah 


\ 
2 ence 





rr 


‘' 


Superficial necrosis of frontal bone following 
wound caused by the gnawing of a ferret. 
Delsey, W—, tet. 7 months, June, 1874. 


Fie. 571. 
frrobe tyuching bone through Cloaca 


Fig. 570. 





Shell of bone exfolhated as a 
result of acute periostitis. 
(Periosteal necrosis.) 





Death of bone the result of acute ostitis, the sequestrum composed of the shaft of the 
tibia being surrounded by shell of new bone. 


Fig. 572. 


hrrobes touching bone through Cloacce 





External appearance of limb, the seat of acute necrosis of the shaft of the tibia with 
Cloucee leuding down to dead bone, 
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INFLAMMATION OF BONE Inflammation 
of bone. 


may be divided into the “ acute” and “ chronic.” 
The acute may be idiopathic, or the result of some injary, the Acute form. 

division of a bone by operation or a compound fracture: it may end 

in local abscess of? bone, in diffused suppuration, or the more or less 
complete death of the bone. When originating in the periosteum and 

not wholly involving the endosteum or medullary membrane, the outer 
surface of the bone may alone die; when originating in the endosteum 

and not wholly involving the periosteum, the inner portion of the bone 

may die and the shell escape; the whole bone dying when both mem- 

branes have been equally involved, whether commencing in one or the 

other. The extent and depth of the destruction of bone, or its 
“necrosis,” is determined by the extent and intensity of the inflamma- 

tory action and the degree in which the membranes covering and 

lining the bone have been involved. Thus on the one hand, the 
superficial necrosis of the frontal bone of a child may ensue after its 
exposure from a lacerated wound caused by the gnawing of a ferret 

(vide Fig. 569), in another case a large thin shell of bone may 
exfoliate from the tibia after an acute periostitis (Fig. 570), in 

both of these cases the life of the bone having ‘been sacrificed through 

the death of the periosteum alone. Fig. 571 represents a sequestrum, 

the result of an acute endostitis, osteomyelitis or ostitis (for all these 

terms are synonymous) surrounded by a reparative shell of bone newly 
formed by the uninjured periosteum ; while Fig. 572 illustrates the 
appearance of the limb so affected, taken from life, with the sinuses 

open leading from the surface of the limb through the soft partsof 

the shell of new bone to the sequestrum. Fig. 573 represents a sec- 

tion of a bone which died, nearly as a whole, from inflammation of pesty of 

bone trom 


inflamma. 
tion. 


Fig. 578. 
wee Cone beneath Peristeum dead bore 





Mew bone beneath Feriosteum 


Necrosis of the shaft of the tibia, the result of acute ostitis and periostitis. 
Prep. 1243%, 


both membranes, and upon the upper surface of which no new bone 
formed, the periosteum having been completely destroyed ; although at 
the lower part, where the membrane was sound, bone has been re- 
newed. 

In all these cases the inflamed bone died wholly or in part from an 
acute inflamimation,—the bone by the inflammation having been 
deprived of its vascular supply through a blocking of its capillaries, 
its death resulting from blood stasis. These changes, however, do not 
always ensue, for the acute inflammation in some cases may terminate 
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in an acute abscess of bone with or without necrosis, and in other cases * 
in acute abscesses. I have in the tibia met with three centres of 
suppuration the result of acute inflammation. When acute inflam- 
mation attacks an epiphysis the same pathological changes ensue. 
The whole epiphysis may die and be cast off, or may be the seat of 
an abscess, or of a local necrosis, and when the local necrosis is con- 
fined to the articular lamella of bone, the joint will become involved 
as well illustrated in Fig. 574. In Fig. 5624 the h@ad and neck of the 
radius necrosed and gave rise to suppuration. 

In chronic inflammation of the articular extremities of the long or 


Fria. 574. 





Necrosis of the articular lamella of bone, 
with degeneration of cartilage coveriug 
It In. 

spongy bones, other changes occur. They may be described as follows, 
quoting my own words, written in 1859 (on diseases of joints) :—In 
the earliest condition, simple vascularity will be the principal morbid 
appearance, the cancelli containing more serum than natural; but as 
the disease advances the bone becomes larger than natural, this 
enlargement, in some cases, being very great. Upon making a section 
of the bone, the saw will break through its structure more easily than 
in a healthy specimen, its earthy constituents having diminished; and 
on comparing the structure of the diseased with a healthy bone it will 
be observed that its cancelli are much enlarged, and the columns 
radiate from the shaft in a palm-like fashion, as if they had been 
spread out from downward pressure. When the inflammatory process 
is of a tolerably healthy character, parts of the bone will appear denser 
and more indurated than the remainder, from the organization of the 
inflammatory deposit, this deposit in bone always becoming osseous ; 
frequently, however, the death of the bone, with a small or large 
pequestrum, or a local or diffused abscess, is the result. If the denser 
portion of bone forming the shell is examined, it will be found thinner 
than natural, and appear as if it had been dilated, in some cases crack- 
ling on firm pressure. Where the articular extremity joins the shaft 
some new bone may be detected, thrown out as it were to support its 
dilated body. The articulating surfaces of the bones will in some 
parts appear more vascular than normal; whilst in other more 
advanced cases, portions having been thrown off like a slough, 
will be found loose and lying in the joint, the denser portions of 
bone, as a result of articular ostitis, dying more rapidly than the 
cancellated. 

The cartilages at the same time undergo degenerative changes and 
separate from their bony attachments more or less rapidly, in some 
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vases being cast off as a slough, or shed as a nail or cuticle. Under 
these circumstances joint disease occurs. 

. In chronic inflammation of the shafts of bones, changes similar to 
these are equally manifest, the bone in the early stage first expanding, 
and, in subjects of better power subsequently thickening from the 
organization of the inflammatory exudation, the bones thus becoming 
solid and dense, and the subject of a condition known as sclerosis 
(Fig. 575). ) 

In cases of inflammation of bone when the periosteum is not mor- Subperiosteal 
bidly involved, a layer of new tissue secreted from the periosteum is “¢Posttion. 
poured out upon the bone, which at first is soft and fibrinous, and 
subsequently hard and osseous, this new material being reparative in 
its nature, and that from which the new bone will be formed. It may 
be only a few lines in thickness, though at times it is even half an 
inch (Fig. 577); and before it becomes osseous, it can readily be peeled 


Fig. 575. 





Sclerosis of bone, the result of chrome inflammation. From Prep, Guy’s Mus. 


off the bone by means of the handle of a scalpel or a periosteal ele- 

vator. It is to this tissue M. Ollier alludes, when he recommends the 
sub-periosteal resection of the shaft or articular ends of bone, for it is 

upon such mainly that the regeneration of a bone or part of a bone 

depends. Changes analogous to those described as going on in the 
periosteum occur in the endosteum or medullary membrane of the 

bones, although not so well seen. The products, therefore, of a peri- 

ostitis or endostitis vary with the character and intensity of the 
inflammatory process, precisely in the same way and under the same 
conditions as the products of inflammation vary in the softer tissues. 

In very intense inflammation, the death of the inflamed part is the acute - 
result; death of the periosteum with the bone depending upon it necrosis. 
for its nourishment, of the endosteum with its bony fabric, or of the 

whole bone when both membranes are equally involved. When the ele y f 
bone does not die in mass, it may in detail, and as a result of the Boe 
inflammation local abscess of bone or diffused suppuration may ensue 

with or without necrosis or a scquestrum; when the suppuration is Local abscess 
around the bone it is seen as a periosteal abscess, a condition which is °°" 
mostly followed by a more or less extensive necrosis. 

The character of the pus in these cases of bone abscess is of Character of 
diagnosticimportance. Pus the result of periostitis differs in no respect Pus a8 8 
from that found in other tissues, but pus the result of endostitis, ostitis, puude: 
and osteo-myelitis, is mixed freely with oil-globules. Ina striking case 
of this latter affection in a girl, st. 10, which was under my care, where 
a free incision was made down to the tibia, the surface of the fluid 
evacuated was covered with oil cells. Roser has made a like 
observation, 
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Acute Inflammation of Bone, 


whether periosteal or endosteal, is chiefly found during the growing, 
period of bone before puberty, and is a very grave affection. It occurs 
in the feeble and cachectic, and in those termed scrofulous; in the 
shafts of the long bones, as well as in the epiphysis, and in such as are 
most exposed, as the tibia and ulna; although it is almost as frequently 
seen inthe femur. The bones of the upper are Srobably more rarely 
affected than those of the lower extremity. It is often the result of 
some local injury or exposure, though as often as not no such exciting 
cause can be made out. 

Symptoms.—The disease is generally ushered in with a deep aching 
pain in the bone with local tenderness, often a rigor, followed by 
intense constitutional disturbance and increase of temperature. The 
pain in the limb is speedily followed by swelling, which is at first deeply 
placed, and not marked by any external evidence of inflammation, such 
as redness; as the swelling increases, the soft parts covering it be- 
come tense and cedematous, and the veins of the part look full, such 
symptoms indicating deep-seated obstruction, while any attempt at 
movement or pressure causes suffering. When the disease is situated 
in the articular end of a bone it is constantly mistaken for rheumatic 
fever. 

If the disease is “ periosteal” in its origin, the skin soon becomes 
involved and local redness appears, the slightest touch exciting pain. 
If “ endosteal,” at the onset, gentle manipulation will be allowed, and 
many days will pass before redness and other external signs. of 
inflammation show themselves, these appearing only when the disease 
has spread to the periosteum, and through it to the soft parts around. 
When suppuration ensues, the skin, from being tense and cedematous, 
becomes inflamed, and the constitutional disturbance worse; rigors 
become more frequent, pain is more intense; sleeplessness and pro- 
bably delirium with a feeble pulse appear; and unless relief be 
afforded by a free incision down to the bone, death by exhaustion and 
probably by blood-poisoning is apt to occur; since the connection 
between acute inflammation of bone and septicwmia is very close (vide 
Chapter [). 

When the inflammation is essentially periosteal more or less well- 
formed pus mixed with blood will be effused; though in feeble sub- 
jects it may be only a blood-stained serum containing lymph. In some 
of the worst cases of this disease I have seen, this effusion was very 
copious. 

Endostitis is particularly prone to be accompanied by blood-poison- 
ing ; it is, therefore, a far more serious disease than periostitis, whether 
as a primary affection or consequent upon the latter. 

Acute periostitis, ostitis, or endostitis, may attack the cranial, carpal, 
and tarsal bones, the shafts, articular ends of bones, or epiphyses; and, 
according to its seat or extent, it may terminate in recovery or in 
the complete death of either the centre or shell of bone. The best 
instance of death of the bone from periosteal inflammation is seen in 
the ungual phalanx of the finger, the bone dying as a whole some five 
or six weeks after the first onset of the inflammation, without any 
attempt at its re-formation. Such cases are generally, but wrongly, 
looked upon as whitlows. Ofthe tarsal bones, it is most common in the 
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bs calcis, large sequestra being often met with in this bone; periosteal 
necrosis is, however, comparatively rare in the calcis, except as a result 
‘Of injury to its tuberosity. 

When this disease attacks the articular ends of the bones, acute When 
joint mischief is the genera] result, and when it follows the division attacking A 
of bone, either by amputation, re-section, or after compound fracture, pri sera 
gunshot or otherwise, it is a common cause of death, and too frequently 
is the precursor of Bepticemia. Sir Joseph Fayrer, who has drawn 
attention to this fact in his ‘Annals of Med. Science,’ 1865, looks 
upon the prominent fungous mass of granulations that is often seen 
covering the end of an amputated bone as indicative of the affec- 
tion, and believes that the facility with which the Surgeon passes a probe 
well into the medullary cavity through these granulations establishes 
the diagnosis, He gives the general symptoms as pain in the part, 
cedema, and swelling extending down the limb, general fever, with 
quick pulse and increased temperature, and more especially the re- 
cession of the soft parts, including the periosteum, from the bone, which 
is then left denuded at the bottoin of the wound. 

Jules Roux, of Toulon, first drew attention to this affection, and gave 
it the name osteo-myelite. It is, however, essentially an endostitis, 
only of traumatic origin. 

TREATMENT.—In all cases of acute inflammation of bone or perios- Treatment 
teum, in which of necessity there must be effusion beneath the dense °! Peis : 
fibrous periosteal layer, there is no treatment equal to that of a free tr tonex 
incision down to the bone; and if the disease is not arrested or modified 
by this practice immense relief to pain is rapidly afforded. There is 
good reason to believe, too, that by such treatment the disease is often 
limited and even arrested, as well as the death of the bone averted; 
for bone, like other tissue, is very prone to die when subjected to the 
compressing influence of a confined effusion. When the upper part of 
the shaft or the articular end of a bone is the seat of disease, this 
practice is very important. 

Before making an incision there is no need for the Surgeon to wait 
for the formation of pus, as to do this is generally to wait too long; Importance 
the object of the incision is to relieve tension, consequently it should of free 
be carried out as soon as tension clearly exists. In cases of acute dis- N°!" * 
ease of the tibia, with severe local pain and constitutional disturbance, Example. 
I have opened the periosteum on the third or fourth day, before any 
external evidences of inflammation showed themselves, except turgid 
veins and bone enlargement. The incision gave vent to blood-stained 
serum, but it was followed by immediate relief to all local and consti- 
tutional disturbance, and to a rapid recovery. If the incision does 
not save the life of the bone, it relieves symptoms, and, what is more, 
it may limit the disease by preventing the pus from burrowing be- 
neath the periosteum covering the shaft of the bone into the neigh- 
bouring joint. This liability to joint complication is, indeed, one of General 
the strongest arguments in favour of the practice. The limb, at the #tment. 
same time, should be elevated, and hot fomentations applied; pain 
should be relieved by opium, morphia, chloral, or any other sedative, 
and the general powers kept up by abundance of nutritious food, such 
as milk ; while stimulants should be cautiously administered. 

When the inflammation ends in necrosis it requires to be treated When ending 
acoerding to the mode to be referred to in a later page. Ib -NECroms, 
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( 
Occasionally, as an effect of acute inflammation of the periosteunt 
much blood is effused between the membrane and the bone. I believe 
this result to be mechanical, and due to the rapid separation of the, 
periosteum ; it is only met with in acute cases, 


Acute Abscess in Bone. 


Abscess in Abscess in bone is the result of a local inflammdtion, and may or may 
“= not be associated with the death of a small piece of bone. In some 
cases it is acute, but more generally chronic. 
In the acute some necrosis is generally associated with it; in the 
chronic such an association is more rare. 
Example of | Not long ago I treated a boy, wet. 17, who, after intense “pain in the 
ae ubsces# head of his tibia for three days, had local swelling and severe constitu- 
ile as tional disturbance, that had been regarded as due to rheumatism 
At the end of a month, when I saw him, I made a free incision down 
to the bone to relieve pain, and give vent to any pus that might 
have found its way externally. A week later pus appeared avi- 
dently from the bone, for a probe could be passed through the wound 
into a cavity. Two weeks later, or six weeks from the commencement 
of the symptoms, I enlarged my opening, and through the aperture 
in the head of the bone from which the pus had flowed I removed 
three pieces of bone, together making one the size of a nut, which 
rested in a cavity lined with velvety granulations, such as are so cha- 
Local abscess racteristic of an abscess. A complete recovery ensued. In another 
eh i of boy, mt. 16, in which severe local and constitutional symptoms had 
i arisen early, I removed a similar piece of bone from a like cavity in the 
end of the radius, and with a similar good result. In both cases acute 
inflammation of bone had ended in the formation of a local ‘abscess 
with circumscribed necrosis, and recovery rapidly followed the surgical 
treatment. 
Abscess in A few years ago a child was brought to me who had received, 
head of tibia. when asleep, an injury to the tibia, from a playfellow having attempted 
to drive a pin into the bone. Nothing beyond some slight local pain 
had followed the injury for a few days, when severe pain and swelling 
appeared, with fever, &c. I cut down upon the part with a view of 
giving relief, when the point of my knife went with a crackle through 
a thin layer of bone into a cavity, which gave vent to a teaspoonful or 
more of pus. Immediate relief followed the operation, and a good 
recovery took place. 
These three cases suffice to illustrate the fact that acute abscess 
in bone is met with, and to show its symptoms and treatment. 


Chronic Abscess in Bone. 


In 1773 William Broomfield, Surgeon to St. George’s Hospital, 
corte in his ‘Chirurgical Observations, writes:—“ Whenever a patient 
bones, = complains of a dull, heavy pain, deeply situated in the bone, pos- 

sibly consequent to a violent blow received in the part some time 
before, and though at the time the patient complains of this uneasi- 
ness within the bone, the integuments shall appear perfectly sound, 
and the bone itself not in the least injured, we have great reason to 
suspect an abscess in the medulla”. In 1824, Sir B, Brodie ampuy 
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stated a limb for incurable pain in the tibia, and in this case, which 
Sir W. Fergusson has described “as one of the beacon lights of sur- «college 

. gery never to be forgotten ;” “the lower end of the tibia is en- Lectures,’ 
larged, and the surface presents marks of great vascularity ; the bone 1867, p. 35. 
in the preparation is divided longitudinally, and just above the articu- 

lating surface there is a cavity as large as a small chestnut. This 

cavity was filled with dark-coloured pus. The inner surface of it is 

smooth. The bong immediately surrounding it is harder than 

natural.” 

In these two extracts, written at an interval of fifty years, are em- 
bodied the clinical and pathological facts connected with this subject 
which are now recognised by Surgeons. 

Sir B. Brodie in 1846 published a valuable paper on this subject, 
and to him, oddly enough, the full credit of recognising these cases 
has been wrongly attributed. He pro- 
bably first heard of them from John Fig, 576. 

Hunter. 

This chronic abscess is generally 
met with in the articular ends of bones ; 
that is, in their cancellous tissue, more 
particularly in the two ends of the tibia. 
I have, however, seen it in the condyle 
of the femur and the humerus, and in 
the shafts of the ulna, radius, and tibia. 
It may also occur inany bone. In Fig. 
576 the cavity of such an abscess is il- 
lustrated, and in Fig. 559 is seen its 
opening into the joint. The history of 
these cases is generally obscure, an in- 
jury at times being its assigned cause. 
The most characteristic symptoms are 
a fixed, aching pain in the part, “the 
pain being a dull one, rather tending 
to produce sickness than to rouse” 
(John Hunter) ; exacerbations occur in 
ts progress, when the pain becomes Abyett in hed of ti (lowed by 
acute, fixed, and of a burning pulsa- stat. Guy 
tive kind, “like the falling of ares of ea a a 

molten lead,” as a patient once de- 

scribed it to me; there will likewise be local circumscribed tender- 
ness or pain on firm pressure, with probably some evident enlargement 
of bone, and the sense of local heat. 

In more advanced cases, the soft parts over the bone will be cedema- Edema. 
tous, and on firm pressure over the painful spot, a sensation of yielding May open 
will be given to the finger. In still more neglected cases, the abscess ite jot. 
may make its way into a joint; while under fortunate circumstances it 
may advance forward and discharge itself externally. 

TREATMENT.—“ Abscess in bone may find its way to the surface,” Treatment. 
but “the crown of the trephine is often necessary in order to get at 
the seat of abscess,” said John Hunter, in 1787 (M.S. lec.). At the gamed 
present day a like treatment is to be advised, as nothing less than the ad aes 
opening of the abscess in the bone is of any use, and this is usually done 
by means of a small trephine, The point to be selected for the opera- 


Situation, 






Ejinh ysic 
Cart ilage 


Symptoms. 


Puncture 


with drill. 


Cases. 


Value of 
Grilling. 


Chronic 


periostitis. 


Periosteal 
effusion. 


Sclerous. 


544 CHRONIC INFLAMMATION OF THE BONES. 


tion is the painful spot, which should be marked before the patient is, 
anmgstheticised ; the soft parts should then be divided by a crucial in- 
cision and turned back, and the bone itself freely perforated, with the 
periosteum covering it. When the instrument has opened the abscess, ° 
pus will well up at once; the ring of bone raised by the elevator ought 
then to be taken away ; the cavity, which is generally lined with smooth 
velvety granulations, is rarely very large, and the quantity of pus 
seldom ubove a drachm, although sometimes there may be more, After 
the operation the parts have only to be left alone to heal, recovery 
being very general. 

It is not always necessary, however, to trephine a bone, as a less 
severe operation is at times all that is required, and that is, its simple 
puncture by means of a drill; when the seat of the abscess is not 
very accurately defined the drill is probably the better instrument to 
use. In a striking case I had in the spring of 1870 I carried out this 
operation and punctured the head of the tibia of a man who had all 
the external evidence of local ostitis and suppuration, such as pain, 
bone expansion, &c. I cut down upon the painful expanded part, and 
made two punctures with a drill, one of which clearly went into a 
cavity in the bone, as evinced by the sudden loss of resistance. No pus, 
however, was seen to well up in the wound at the time, though soon 
after the operation a free discharge took place. The operation was 
followed by complete relief from all pain, and in a month the man left 
Guy’s quite restored, and three months later he remained so. More 
recently, I arrested disease in the femur of a boy, wt. 18, by trephining 
the trochanter major and puncturing the bone with a drill through the 
opening. 

M This operation of drilling the bone seems to be good either for 
supposed suppuration or chronic ostitis. It is less formidable than 
trephining, and may be done in cases where the latter is inapplicable or 
not to be entertained ; indeed, the two means may be employed together 
when the trephine has fuiled to open the abscess. Holmes’s suggestion 
is good, viz. to pierce the walls of the trephine-hole in several directions 
with a sharp-pointed instrument, in order to remove the bone freely 
with a chisel, if a drop of pus follow any of these punctures. 


Chronic Periostitis and Endostitis. 


Chronic periostitis and ostitis are very common affections, more par- 
ticularly involving the shafts of the long bones. These affections may 
be modified by syphilis, scrofula, or rheumatism, and may originate 
from some local cause or injury, but in ajl, their course is the same; 
the disease varying only in the rapidity of its progress, extent of its 
influence, and results. In one case, complete recovery may take place, 
the effusion being re-absorbed; in another, the effusion may become 
organised as @ superficial node or bony outgrowth (Fig. 577), or, as an 
enlarged, elongated area of dense bone (Fig. 575). In exceptional cases, 
local suppuration may occur, giving rise to a chronic periosteal or en- 
dosteal abscess; in a large proportion of instances the bone dies and 


thus gives rise to local necrosis; whilst in some few, the bone, either 


upon its surface or interior, undergoes a chronic disintegrating process 


known as caries. 
In local periostitis a small portion of bone alone may die, and, as Sir 
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James Pagét has shéwn (‘Clin. Soc. Trans.‘ 1870), remain quiescent 
under a puffy or suppurating swelling. 
. SymPtoms.—The symptoms of chronic periostitis and ostitis (endos- Symptoms. 
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Effects of periostitis. 


titis) are in their nature very similar to, though less severe than those 

of the acute, the most constant being a dull, aching pain in the part of 

@ persistent kind, aggravated at intervals, and on hanging down the 
limb; the pain being almost always worse at night, more particularly Pain. 
in syphilitic affections. The constitutional symptoms vary according 

to the severity of the local condition, febrile disturbance, and intensity 

of local action running hand in hand. 

In periostitis, the pain is generally local and attended with swelling Difference in 
at an early period of the affection, indeed, within a few days of its symptoms 
onset. In endostitis, the pain is generally more diffused through the eee 
whole bone, and will continue for weeks or months without any external faa 
evidence of enlargement, being too often regarded as “ rheumatic” or eudoatitis. 
“ growing pains.” In periostitis, tenderness on manipulation is an early 
and constant symptom. In endostitixs, the bone may be manipulated 
with gentleness without exciting pain ; firm pressure, however, almost 
always causes suffering. In periostitis, the enlargement generally As regards 
shows itself as a bossy or undulatory swelling on the surface of the enlargement 
bone, with one, two, or more nodes, upon the bone ; syphilitic periostitis of ous: 
is generally multiple and undulatory, traumatic and other forms of nodes 
usually single. In endostitis, the enlargement appears as a general 
expansion of the bone in all directions ; in rare cases as a distinct elon- As veaatd 

: paper? ae gards 
gation. In periostitis, when suppuration is about to take place, external suppuration. 
evidence will appear in the form of increased swelling and tenderness, 
while redness of the skin, edema of the tissues covering in the node, 
and fluctuation will be present. In endostztis, terminating in abscess, 
there will be a great aggravation of local pain with constitutional dis- 
turbance, and often rigors; and, when oedema of the soft parts over the 
bone and external evidence of inflammation appear, the abscess is 
aoe its way externally through the periosteum (vide Abscess in 

one), 

In necrosis of a long bone the result of periostitis and endostitis by 
extension, the hope of a new bone being formed is forlorn, as the peri- 
osteum—the chief bone-forming membrane—has been destroyed ; while 
in the necrosis of endostitis, there is every hope of a complete restora- 
tion of the bone through its periosteal covering taking place, on the 
removal of the dead portion or sequestrum. 

In the necrosis of the skull, which is always periosteal, no new bone 
is formed, as the periosteum is destroyed. When following an injury 
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’ 
to the skull it is preceded by “the puffy tumour of Pott.” Ta syphilis 
it follows a suppurating node. 

Ina rare, if not unique preparation (Guy’s Museum) of necrosis after 
amputation, taken from a patient of my own, the end of the divided 
femur died, and, at a later period, the periosteal sheath of new bone 
that formed around it also died, one sequestrum being found within 
the other on their withdrawal from the stump. 

TREATMENT.—In chronic periostitis when suppwoation does not take 
place, fomentations, with the elevation of the limb, sedatives to allay 
pain, and the internal use of the iodide or bromide of potassium, with 
or without tonics, according to the special requirements of the patient, 
are the most efficient means. In still more chronic cases, the use of a 
blister, or the repeated application of the compound tincture of iodine, 
is of value. If rheumatism seem to influence the morbid action, col- 
chicum has a beneficial tendency. When nocturnal pain is great, 
besides the internal administration of opium or other sedatives, the 
external application of belladonna certainly gives relief. When pain 
is severe and unrelieved by such treatment, a subcutaneous section of 
the periosteum with a tenotomy knife is advisable. When suppura- 
tion threatens, the warmth of a poultice or hot fomentation with or 
without the application of leeches may sometimes arrest it; a blister at 
times also seems to check its progress. When pus has formed it is wise 
as a rule to let it out, but the Surgeon should be in no hurry to do this 
unless the pain is great and the abscess has a disposition to spread, as 
pus may be re-absorbed, and opening a periosteal abscess renders bone 
exfoliation more probable. 

Chronic ostitis is an affection most troublesome to treat with any 
effect, and the same means that have been recommended for periostitis 
may be tried in this. In a general way, however, they do little more 
than give relief, and have but slight effect on the progress of the disease, 
it being far too common for a bone ina state of chronic inflammation 
to become necrosed. When treated early, however, success is not un- 
frequent. When the disease is steadily progressing and remedies appear 
to have no influence on its progress, the operation of drilling the bone 
in one or more points according to the extent of the disease, is an 
operation to be recommended ; when this fails, that of trephining may 
be employed, for if taking away a piece of bone or drilling it does not 
arrest the disease, which it undoubtedly often does, it at any rate gives 
relief to local pain. Pain in endostitis or periostitis is due to tension 
caused by pent-up inflammatory effusion, whether fibrinous, purulent, 
or serous, and relief can only be afforded by its removal. When a new 
growth, cystic or otherwise, occupies the centre of a bone, a like pain is, 
however, experienced. 


Necrosis 


means the death of bone, and it is as a rule the result of an acute perios- 
titis or endostitis; the chronic action being shown in the process of 
exfoliation, ¢. e. in the separation of the dead from the living bone ; for 
in this process, a considerable time is often expended, no definite period 
having been hitherto recognised, as the rate of progress differs in every 
case. It may be of the shaft ofa bone or of an epiphysis ; it may be of 
the shell or compact tissue, of the inside or cancellous tissue, or of both 
combined. It may occur idiopathically without known cause, or as the 
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, 
result of fever, injury from sprain, concussion, contusion, fracture, or Causes. 
gunshot wound. I have already related a case in which local necrosis 

of the articular extremity of the tibia took place in six weeks, and it 

is well known that phalanges necrose and exfoliate in five or six; in 

fact, in acute necrosis, a month or six weeks is full time for bone to die 

and be thrown off. This process is, however, at times very chronic. In 

the necrosis of the lower jaw from phosphorus, the same truth is ex- 
emplified. . 

The process of exfoliation is a very beautiful one, and is the same in Process of 
bone as in the soft parts, only slower. exfoliation. 
“ When a portion of bone is to die,” writes Holmes in an admirable Holmes's 
article in his ‘ System,’ vol. ii, 3rd ed., p. 294, “the first phenomena is the description. 
cessation of circulation in it. This leaves it hard, white, and sonorous 
when struck. It does not bleed when exposed or cut into, and is insensible. 
Occasionally, when the dead bone is exposed to the air, and acted on by 
the presence of putrid pus, its colour becomes nearly or quite black ; 
large surfaces of hard, black, necrosed bone are sometimes left ex- 
posed by the sloughing of the skin over the tibia. The dead bone at 
first retains its connection to the bone around, as well as to the peri- 
osteum or whatever part of the nutrient membrane may belong to it; 
but the presence of a dead part is never long tolerated by the living 
tissues, and accordingly the processes which are to eliminate it soon 
become perceptible in both these structures. The periosteum or me- 
dullary membrane, as the case may be, separates from the dead bone 
and becomes inflamed, a quantity of ossific deposit (more or less, ac- 
cording to circumstances) is poured out between it and the dead bone, 
and this deposit soon becomes converted into new bone, forming a 
sheath over the dead portion, by which the latter is enclosed or énvagi- 
nated, us the technical term is. The dead part is now called a 
sequestrum, a name only properly applied to it when loose and invagi- 
nated, though often incorrectly used of any piece of dead bone. While 
this sheath is being formed from the membrane coating the dead bone, 
changes are going on in the living bone to which it was attached. 
When the latter has been previously diseased, 7.e. when the necrosis 
has been of inflammatory origin, the inflammatory deposit which sur- 
rounds the sequestrum softens, pus is formed, and a groove of ulcera- 
tion is produced at the expense of the circle of inflamed bone which 
forms the margin of the sequestrum. If the surrounding bone has been 
previously healthy the sequestrum acts as an irritant upon it, setting 
up first inflammation and thickening to a variable distance, and then 
ulceration. Thus a groove is traced round the sequestrum, and the 
formation of the groove is accompanied by suppuration, ‘the pus con- 
taining much earthy matter from the disintegrated tissue, B. B. Cooper 
stating 24 per cent. of phosphate of lime.’ The pus formed in the 
neighbourhood of the dead parts makes its way to the nearest surface, 
and in so doing interrupts the formation of the periosteal sheath, 
leaving sinuses or cloace, passing through this sheath from the 
sequestrum to the surface of the body, or sometimes into a neighbouring 
joint or serous cavity. The presence of such sinuses leading through 
the shell of bone to hard, smooth, sonorous bone at the bottom of the 

cavity is the distinguishing mark of necrosis” (Fig. 572). 
Where the periosteum has been destroyed, no investing sheath of 
bone will exist to interfere with the separation and casting off of the 
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e 
sequestrum (Fig. 578); where it is nearly perfect, the shell of new 
bone will be complete (Fig. 571). Under these circumstances, the 
casing thickens and becomes dense. The amount of thickening around 
the sequestrum depends much upon the extent of new bone poured out 
by the periosteum and the duration of the process; its density also 
turns upon the length of time the sequestrum has been invaginated, 
and the character of the inflammation. The bony shell in its early 
condition is suft and readily cut, broken down, ox peeled off; in its 
later stages it becomes almost as hard as ivory, and is most difficult to 
cut. To reach the sequestrum in the thigh, I have cut through a bony 
sheath upwards of an inch in thickness. 

The whole shaft, or any portion of a long bone may become necrosed, 
the epiphyses often saving the joints (Fig. 573); but as a rule some 
portion of the shaft remains attached to one or other of the epiphyses. 
Occasionally the epiphyses themselves are the seat of necrosis. In the 
tarsal bones during infant life, the ossific centre of the bones may die 
and exfoliate. There is also good reason to believe that necrosis of 
the shaft of a bone often originates after a sprain from inflammation 
started by the injury in the epiphysial cartilage connecting it with the 
epiphysis. The subperiosteal sheath is never seen in necrosis of the 
skull or in short cancellous bones. 

When the cloace of the bone case are large and fortunately placed 
towards the end of the sequestrum, natural efforts may be sufficient of 
themselves to get rid of the foreign body, the granulations filling the 
cavity gradually pressing upon the dead bone, and mechanically extrud- 
ing it from its bed. In this way, large masses of bone are sometimes 
discharged by natural processes. After amputation, this result is fre- 
quently seen. Some years ago, I saw with Mr. Cock and Dr. Iliff, of 
Kennington, a case in which the upper part of the shaft of the humerus 
which had separated at its upper epiphysis, was gradually pressed out 
from below through the deltoid muscle and projected outside the 
acromion process for about an inch; Mr. Cock had only to complete 
the process which nature had so well commenced, and draw out the 
bone, which was four inches long (Fig. 578). 


F se. 578. 





Upper half of the shaft of the humerus thrown off at its junction with the upper 
epiphysis by natural processes, Prep. 11046, 


Every Surgeon is familiar with a somewhat similar act in other cases 
where large pieces of bone, and far more frequently small ones, are 
sometimes discharged by natural processes; but such successful natural 
efforts are rare in comparison with the failures; surgical art is de- 
manded, as a rule, to assist in a cure. 

When the dead bone has been shed, the sequestrum extruded by 
natural efforts or removed by surgical skill, the bone granulates and 
thus heals. When this process takes place upon its surface, the steps 
are very visible, and when the sequestrum has been removed from a 


NECROSIS. 549 


¢ cavity, the same process goes on, but with it the gradual contraction of 
the periosteal shell of new bone that surrounds the sequestrum. A 
bone in this way is reformed and repaired. 

TREATMENT.— When the presence of dead bone has been made out, treatment of 
its removal is the only sound practice, since the longer it is left in its necrosis. 
cavity the thicker and denser will become the periosteal bony sheath, 
consequently the probabilities of a natural cure are lessened, and the 
difficulties of a surgical operation greatly increased. The sequestrum, p omoval of 
however, cannot be taken away until it has been thrown off or loosened sequestrum. 
from the living tissues; although as soon as this result has been effected, 
the sooner the operation for its removal is performed the better. To 
interfere too soon before this process has been completed is sometimes 
injurious, and always futile; to wait too long is simply to add to the 
difficulties of the case and to postpone recovery. Bones that are not 4 yait ity 
loose may, however, often be detached by a good twist with a pair of detachment. 
forceps, or raised by an elevator. 

When the dead bone is found to be loose by means of a probe, by being When 
made to move in its sheath, there should be no hesitation on the part necessary to 
of the Surgeon as to interfering; though when this movement cannot ™erfere. 
be made out, the same treatment may be justifiable, as the sequestrum 
may be so tightly impacted or shut in by granulations as to be im- 
movable though still separated. Under these circumstances, the 
history of the case and more particularly the duration of the disease 
will be of great help as a guide, for if many months have passed since 
the inflammation that killed the bone set in, the probabilities of the 
sequestrum being loose are great, as most sequestra are shed in four, 
five, to ten months. I have seen a sequestrum in acute disease thrown 
off in six weeks, and have removed a large portion of the shaft of the 
tibia three months after the first onset of the symptoms ; while, on the 
other hand, the dead bone may be found fixed at a far more distant 
date than that named. All know that a necrosed phalanx is generally 
loose and ready for removal at the end of five weeks, and in most cases 
the Surgeon is justified in performing the operation for necrosis 
(sequestrotomy) within the year. English Surgeons, as a rule, are ghouid we 
disposed to wait till the evidence of the sequestrum being quite loose is wait till it 
clearly marked ; whilst many Continental Surgeons, and particularly pels as 
the German, excise diseased bone within three months of the first mani- °°" 
festation of disease, by what is called a sub-periosteal operation, that 
is, the peeling off of the periosteum, and the resection of the shaft of 
inflamed, dying, or dead bone. But in doing this, as nature has not 
yet indicated the limit to the disease, nor separated the dead from the 
living bone, much good bone must of necessity be often removed with 
the diseased, or much of the diseased bone left behind, both of which 
are undesirable objects. In English practice the cure is often too long 
postponed and the difficulties of the operation are increased. In the 
Continental more may be done by operative interference than is needed 
or less than is required, the new formation of bone by the periosteum 
at the same time being necessarily interfered with. 

The best practice, probably, is to be found between the two, and that Line of 
is, surgical interference about three to six months after the first ap- practice to! 
pearance of symptoms; in acute disease, and in small and narrow 
bones early, but in chronic disease, and in large and thick bones late 
interference. 
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The Operation of Sequestrotomy. 


There is no operation in surgery more satisfactory than this, as it is 
usually unattended with danger-and followed by complete success. In 
many cases it is simple, while in others it is complicated, the ingenuity 
of the Surgeon being often taxed to devise means to carry out the 
object in view, viz. the removal of the sequestrum. Taking as a type 
of the affection, the tibia in which the whole shaftor diaphysis is the 
seat of mischief, many cloace, or fistule, leading down to the dead 
bone through the periosteal bony case will probably be present, as is 
shown in Fig. 572; and with a probe introduced through an opening 
at one end and a second probe at the other end, the Surgeon may make 
his incision between the two down to the bone—that is, down to the new 
case of bone that envelopes the old—and having done this he may peel 
back the periosteum with a raspatory or periosteal retractor, cut 
through the new bone that prevents the dead from being seized, by 
means of cutting pliers or chisel, and thus expose the necrosed shaft. 
The dead piece nay then be seized by a pair of sequestrum forceps, and, 
where practicable, withdrawn. Should it be too long to extract through 
the wound, or should the opening in the bony case correspond to its 
centre, the sequestrum may be divided with a pair of cutting forceps, 
and its two halves separately removed. At times a good elevator is of 
use to raise the sequestrum from its bed, or to prise it from its attach- 
ment. Occasionally a good deal of the new casing of bone requires 
removal before the Surgeon can get at the dead portion; and in the 
femur where the whole shaft is necrosed, the upper part being larger 
than the lower, it may be necessary to chisel off or remove nearly the 
whole surface of the new shell of bone to admit of the removal of the 
sequestrum, it being impossible to withdraw through the lower orifice 
a piece of bone of larger diameter. In one case, the simple enlarge- 
ment of one of the cloace may be sufficient to enable the Surgeon to 
seize and remove the bone; while in another, it is necessary to lay two 
or more cloace into one. The operation should be done with as little 
interference with the soft parts and bony sheath as possible. The 
object having been obtained, the parts have only to be kept clean, 
raised, and left alone to fill up and heal, when a good recovery will 
generally follow. The instruments employed for sequestrotomy are 
illustrated in Fig. 579. In all cases, Esmarch’s elastic tourniquet 
should be employed to prevent hemorrhage. 

When the whole shaft of a bone has been removed in early life, 
some shortening of the new bone, or arrest of growth may be looked 
for, and in the case (Fig. 580) such a result took place. The drawing 
was taken from a young woman, wt. 25, from whom, at the age of 11, 
I removed the whole shaft of the tibia. The bowing of the limb was 
due to the bending of the fibula, which had grown naturally and bent 
to adapt itself to the shortened tibia. 

When the sequestrum cannot be raised from its bed, it had better be 
left alone, the opening made not being lost, as through it the sequestrum 
may subsequently be taken away or expelled naturally. 

Dead bone, the result of periosteal digease, that is not covered in by 
new bone, regularly exfoliates, and rarely requires more than its simple 
removal by forceps, the soft parts covering it being divided ; in this 
way, large portions of the skull may be removed. 1 have taken away 
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nearly half the frontal bone in a child; and also in an adult, after 
Fia. 580. 


syphilitic periostitis, I have removed large portions of 
all the cranial bones forming the vault. In one case, 
large portions of the parietal, occipital, and frontal 
bones were removed. 

When after necrosis of a bone the sequestrum 
presses upon an artery, fatal hemorrhage may ensue. 
Thus, Poland has recorded (‘Guy’s Hosp. Rep.’) three 
cases where such a result took place in necrosis of 
the femur, the popliteal artery in each having been 
wounded. Holmes has also recorded a case where a 
fatal hemorrhage from the lingual artery followed 
disease of the jaw, and in another in which bleeding 
from the aorta occurred in caries of the spine. A pre- 
paration in the Guy’s Museum (1243) also shows a 
piece of necrosed tibia that perforated the anterior 
tibial artery and set up hemorrhage, necessitating 
the application of a ligature to the femoral artery. 

When necrosis occurs in @ joint, profuse suppu- 
ration and disorganization must ensue. Where this 
does not prove fatal and repair goes on, recovery 
may be prevented by the presence of diseased bone ; 
and when this can be detected its removal is the best 
practice. Ihave done this in the knee in three cases, 
and in the hip, ankle, shoulder, and elbow-joints 
with good result, having in each one removed large 
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pieces of dead bone through a sufficiently large incision (‘ Lancet,’ 
Feb. 6, 1875.) 

Such caseg as these must be looked upon as cases of necrosis, the 

joint having lost its special features by previous disease. 
Necrosisof Necrosis of the carpal and tarsal bones is a common affection, for 
roel ate these bones die like the flat bones, no new sheath of bone preventing 
. ones: their exfoliation or removal. They may be treated freely, such inci- 
and remove, 81008 being made as will allow of their removal. Te os calcis is tho 
ne most commonly affected, and I have removed a large portion of it 
on many occasions with complete success, The epiphysis of the heel is 
not rarely affected. The scaphoid is sometimes involved, even at a very 
early period. ‘The cuneiform and cuboid, separately or together, are 
also found diseased. Not long ago, I removed from a boy’s foot by 
two incisions, the whole row of these bones, and an excellent foot was 
left—so good, indeed, that it was difficult to believe that so much bone 
had been taken away (Fig. 548). The same may be said of the carpal 
bones. Indeed, in these cases true conservative surgery is of great 
value. The removal of dead bone, however extensive, is a very safe 
operation, and followed by results which are often startling by their 
success. There is no limit to the removal of necrosed bone, wherever 
found, nor to the amount of natural repair. To amputate a limb, foot, 
or hand, for necrosed bone until the Surgeon has proved that the removal 
of the diseased part is impossible, or the simple removal proved unsuc- 
cessful, is scarcely a justifiable proceeding. 

To gouge away bone that is inflamed and not dead, or to excise 
inflamed bones that may undergo repair, is a proceeding which is 
practically bad and scientifically unreasonable; for all bone that is 
not dead is reparable, and to interfere with it mechanically is bad 
surgery. 

The great success of the operation for necrosis (sequestrotomy) 
is unquestionably due to the introduction of anesthetics. Prior to 
their introduction the operation was difficult and dangerous, in- 
deed, it was rarely performed, amputation having been too often 
substituted. 

‘ Caries. 

No word in surgery has been used with greater carclessness and with 
; a greater variety of meanings than caries, nor is there one that conveys 
Definition. now a less definite idea. In this section it will be applied to an un- 
healthy inflammation of bone, chiefly of cancellous bone. When super- 
ficial it appears as ulceration or molecular death of bone, when deeply 
placed or central it is often associated with necrosis or suppuration, and 
may or may not be due tosyphilis or struma. It is pathologically reme- 
diable and reparable, and whenever found is mixed up with reparative 
processes. In patients of feeble power and some constitutional cachexia, 
or where the disease is very extensive, it may, however, clinically be 
incurable, and thus require surgical interference. Nevertheless, in its 
nature it is inflammatory, and should be looked upon as a curable 
affection, depending more upon constitutional than local causes. In 

this respect it differs from necrosis. 
A bone is said to be carious on its surface when being exposed it pre. 
caries, ‘sents an irregular and worm-eaten appearance, and is suppurating, and 
the sore throws off a serous, more or less offensive, purulent discharge, 
which contains excess of phosphate of lime, mixed with small frag- 
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“ments of bone tissue. This affection is generally associated with an 
ulcer or open sore of the skin over the parts, and more or less thick- 
ening of the periosteum and bone around and beneath the diseased 
portion. It is always vascular, and readily bleeds on being touched. 

It is occasionally painful. At times the bone is soft and yields to the Articular 
pressure of the probe, in other cases it is hard. When it attacks the caries. 
articular surface of a bone it often forms pits with sharp, well-defined 
edges, and under these circumstances has been looked upon as scrofu- Syphilitic 
lous, but with what amount of truth it is difficult to say. When caries. 
it is associated with syphilis it follows the suppuration of a node, 

At times it is complicated with the tubercular thickening of the 
surface of the bone itself, or with what Paget has described as 
annular ulcers, in which a spot of ulceration is seen which goes on 

to form a circular trench round a worm-eaten surface. This trench 
increases in width and depth, and at last loosens a sequestrum, which 
separates and leaves a circular depression. In bones of the skull 

this ulcer may involve one or both tables. Tis ulcer may subse- 
quently heal, leaving a permanent depression. “ Caries,” in fact, 

is inflammation and ulceration of bone, “ecrosis”’ is its death en 
masse. 

A bone carious in its interior is vascular, although softened some- Endosteal 
times almost to rottenness, and easily breaks down ; it discharges often caries. 

a thin, sahguineous, fetid, semi-purulent fluid, which contains frag- 

ments and elements of bone; abscesses which generally communicate 
externally through the soft parts often co-exist in and about the bone, 

and are occasionally combined with necrosis. In the spine, where it is Characters 
the more commonly met with, it is often unassociated with any re ass 
external suppuration or discharge, though the bone with the inter- 
vertebral substance softens down and undergoes extensive molecular 

death ; much loss of bone taking place, the particles being appa- 

rently reabsorbed and carried away, and complete recovery follow- 

ing without any external discharge. Around the inflamed or carious 

bone the cancellous tissue is generally infiltrated with more or less 
organizable inflammatory lymph, the nature of which depends much 

‘upon the character of the inflammation. In feeble and strumous sub- 

jects the fluid will be of a serous, oily, and non-plastic kind (‘ Black on 
Tuberculous Bone,’ Edin., 1859), the cancellous bone becoming more 

cellular and lighter. In more healthy types the effusion will be plastic 

and organizable, the bone becoming more compact. In one case 

no consolidation of the surrounding bone will be present, while in 
another, condensation of the bone to a greater or less extent will be 

found. 

Under all circumstances the nature of the inflammatory action turns 
much upon the constitutional power of the patient; the disease 
tending in strumous and feeble subjects to widen but not to repair, 
while in more healthy subjects it inclines to a local action and 
‘recovery. 

In rare examples, genuine tubercle may co-exist with the inflam- 
mation. . 

TREATMENT.— Looking upon\caries as an inflammatory affection, and Treatment of 
separ | as curable, it is to\be treated on somewhat similar prin- ‘"°* 
ciples as inflammation of other parts. When the general powers of the 
patient are feeble, they ought to Dp stimulated by tonic medicine and 
6 
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resin fooal pain is to be soothed and torpid action stimulated, but® 
all mechanical and surgical interference should be avoided, axcept 
Ineuperfictal for the removal of dead bone. In superficial caries or ulceration, « 
carians when rest, eleyation, soothing or possibly stimulating applications 
with tonics, fail to induce a healthy reparative action, local stimulants 
are sometimes of use, and the local application of such acids as the 
acetic, nitric, or sulphuric, strong or diluted, has often a beneficial) 
action. Mr. Le Gros-Clark strongly recommend? acetic acid as the 
best solvent of the inorganic constituents. He uses as a dressing 
one part of Beaufoy’s No. 11 acid to five parts of water. George 
Pollock speaks highly of the value of sulphuric acid, at first diluted 
with equal parts of water, and subsequently pure, the acid destroying 
the diseased bone to which it is applied, and setting up a more 
healthy action in the parts beneath, thus hastening recovery. Boinet 
advocates the use of iodine, at first diluted, and then strong; others 
recommend phosphoric acid. Dr. Fitzpatrick applies the Vienna paste 
or potassa cum calce to the surface of the inflamed bone, as well as 
to its deeper parts after puncturing them. The actual or galvanic 
cautery has also been employed, aud in superficial caries seems to be 
Indeep- valuable. In deep-seated or endosteal caries some speak highly of 
lpr operative interference, either by the gouging out of the diseased tissue 
caries. or excision of the inflamed or carious bone; but I allude to this treat- 
Surgical ment only to condemn it, since I believe it to be both unnecessary and 
Ap rerterence injurious. It is unnecessary, as in the majority of cases recovery can 
necessary, be secured without it; it is injurious, since gouging, as a rule, adds to 
the irritation, and thus tends to the spread of the disease, and often 
excites more general inflammation in the bone or endosteum. 
Excision not Excision of the diseased bone is not an operation that can be highly 
a aan recommended; yet it may be done, doubtless, with success, as in the 
"tarsus, and many an inflamed or carious 0s calcis has been successfully 
excised. There is, however, a strong doubt as to the necessity of the 
operation. When the bone dies the necrosed bone may and should be 
removed, but in all other conditions it is reparable under constitu- 
tional treatment and local applications. Surgeons who interfere sur- 
. gically with carious bones usually prefer excision to any partial opera- 
tion. Superficial or periosteal caries may be regarded and treated as 
an indolent ulcer in other parts, the repair being more chronic in 
bones than in soft tissues; deep-seated caries or inflammation may 
be also considered much in the same light. When syphilis complicates 
the case, iodine in full doses, in one of its forms, combined with any 
tonic that may appear to be needed, and as a local application, is of 
great use. 


Pollock’s 
plan. 
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Tumoursof Tumours of bone vary but little in their pathology from tumours of 
bone. other parts, and whatever differences exist arise from the peculiarity of 
the tissue in or around which they grow. Tumours of bone, as of soft 
Character. parts, partake of the nature of the tissue in which they are developed ; 
thus, a tumour that in a fibrous organ would be more or less fibrous, 
when originating in or upon a bone is mixed with bone, and a carcino- 
matous tumour of soft parts becomes a malignant osteoid cancer of a 
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bone, In addition to these, there are special tamours known as the 
myeloid and the cartilaginous. ° 
- Excluding, therefore, enlargements of bone due to inflammation, Varieties of 
there are bony outgrowths or evostoses, cartilaginous and myeloid tumours, 
tumours, all being, as a rule, of an innocent nature. : There are the 
osteo-sarcomatous tumours, or fibrous tumours of bone, including those 
that have a periosteal as well as an osteal origin, the fibrous and osseous 
elements predominating in various degrees; and, lastly, there are the ®* 
malignant tumours of bone, whether of the soft or the hard kind, 
osseous matter being mixed up largely with both; the disease ac- 
quiring the name of osteoid cancer when the bony elements pre- 
dominate. These tumours grow from the periosteum as well as from 
. the bone. 
Exostoses may grow from almost every bone; from the cranium inside Exostoses, 
and out, as well as from the bones of tlie trunk and extremities. Those of 
the cranium are usually very dense and of ivory-like hardness ; indeed, Cranial 
they are often called ivory exostoses, and sometimes are so hard that exostoses. 
they cannot be removed. They may have broad bases, but at times 
are pedunculated, and in singular examples they occur as loose growths ; 
these latter have generally occurred in the frontal sinus, and should be 
described as enostoses. Mr. Hilton has recorded an interesting case Enostosis. 
(‘Guy’s Rep.,’ vol. i), in which such a bony tumour, of twenty-three 
years’ standing (Fig. 582), fell out of a large cavity in the superior 
maxillary bone (Fig. 581). The man, in 1865, thirty years after the 
operation, was well, although disfigured by the hole in which the tumour 
had rested; and in a former page (page 14, vol. ii) I have recorded a 
case of the same affection and figured it (Figs. 306—7). These bony 
growths are more common about the orbit and air-cells of the head 
than elsewhere. True ivory exostoses of these parts do, however, 
occur, and at times attain a large size. Birkett has related (‘Guy’s 
Rep.,’ 1868) such a case of Dr. V. Bruns’, in which an ivory tumour 
of seventy-four years’ existence, weighing ten pounds, grew from the 
occipital bone of a man, wt. 80. Exostoses from the jaws, or rather 
alveoli, are often called “ epulis.” 


Fie. 581. "Fie. 582. 
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(Virchow considering this as the usual seat), and at the ‘attachments 
of muscles. They are mostly outgrowths of bone capped with carti- 
lage by which they grow (Fig. 583); exostoses, however, of long , 
standing have an osseous shell. 
They have at times broad bases, 
but more frequently narrow pe- 
duncles. They are often curved 
or crested, ¢ ssuming odd shapes, 
and may grow to a large size. 
In exceptional instances, they 
may die or necrose without any 
known cause, and as a result of 
accident. they may be broken ° 
from their attachment. 1 have 
seen this in an outgrowth from 
the femur of a girl, wt. 12, 
who received a kick from a 
donkey; and a second case, in 
Exostosis of the femur. a patient of Mr. Birkett’s, with 
an exostosis of thetibia. When 
broken off from their bony attachments they may in exceptional in- 
stances wither, but, as a rule, they will again adhere. In a patient of 
Mr. Maunder, in whom an exostosis of the femur was subcutaneously 
separated from the bone, adhesion took place, although at a better 
angle, At times, exostoses are multiple. In a girl, et. 16,1 found 
exostoses of different sizes on both tibise and both hands, one humerus, 
one radius, and ilium; and in two patients, 9 and 16 years of age re- 
spectively, five bones were so affected. 

Some exostoses have a periosteal origin, the result of organized in- 
flammatory products; when they are usually diffused. Fig. 584 shows 
this well, and was taken from a patient of my father’s, the late Mr. T. 
E. Bryant. 





Fie. 584. 





Periosten] exostosis. Prep. 1114, Guy’s Hosp. Mus. 


Ungnal exostoses deserve a apecial notice, since they are even now too 
often mistaken for what is called an ingrowing toe-nail. They are 
generally found on the distal phalanx of the great toe (Fig. 56, page 
232, vol. i), but Prep. 1287, Guy’s Museum, shows a specimen from the 
Jittle toe, and I have had under care two cases in which an exostosis 
grew from the ungua] phalanx of the thumb, and one in which it was 
attached to the index-finger. Liston, in 1825, first drew attention to 
the nature of these cases. 

The osteophytes and the outgrowths of osteo-arthritis are not classed 
amongst the exostoses. 

TREATMENT.—When surgical interference is called for, nothing but 
the removal of these growths can be entertained, their bases being 


_ well levelled down to the bone or even scooped out. When, however 
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they are placed near joints, this practice should be well considered. In 
a case in which an exostosis projected from the inner condyle of the 
knee I divided its base subcutaneously with a chisel, and pressed it back 
into the popliteal space, where it remained without giving trouble. 
In cranial exostosis, this operation may not only be difficult but impos- 
sible; still the attempt, wherever it can, should be made, for many 
successful attempts have ended in procuring the death of the exostosis 
and its subsequent ~xfoliatign. In such a case, treated by Mr. Cock, ° 
where the removal of the whole from the orbit was impossible from its 
hardness, a part was removed, and what remained subsequently died 
and sloughed out. 
Intracranial exostoses are rarely made out during life, and are at Intracranial 
times associated with epilepsy. cre cnet: 
The following analysis of 120 cases of exostoses will show the seat Statistics. 
of these growths. 45 were tabulated by my colleague, Mr. Birkett, in 
‘Guy’s Reports ;’ and the remainder are from my private notes. Cases 
of epulis are excluded. 


Frontal bone 3 Clavicle . 3 Tibia . 18 
Upper jaw 1 Humerus 15 Fibula . . 4 
Lower jaw . . 8 Ulna 1 Patella . 1 
Bodies of cervical Radius . 2 Tarsal bone 1 
vertebree 1 Fingers . . 5& Metatarsal . l 
Sacrum 1 Ungual phalanx of | Ungual phalanx 
Ribs 8 thumb 2 of greattoe . 25 
lium . . . 1 Femur... .18 Sole of foot 1 
Scapula . .. .10 


Three of the cases tabulated were examples of multiple exostosis ; 
when the radius was affected, it was in common with other bones. 

Enchondromatous or cartilaginous tumours of bone are most Enchon- 
commonly met with in the phalanges and metacarpal bones. They 4°™4. 
are, however, seen surrounding bones having a periosteal origin, or 
growing from the bones of the upper jaw. A remarkable instance of 
this has been recorded in Chapter XIII, and figured in Fig. 218. It 
would appear that such cartilaginous tumours are more prone to attack 
the scapula than any other bones, and I have seen several such cases. 

Mr. Birkett has recorded and figured a fine specimen in the ‘ Guy’s 
Reports,’ 1866. 

The bones of the pelvis are at times the seat of such growths. I Pelvis 
have the records of a remarkable instance in which the pelvic surface {cia 
of the ilium was the seat of the affection, and of another in which a ; 
middle-aged woman had an enormous cartilaginous outgrowth, the 
size of a cocoa-nut, springing from the pelvis, and occupying the inner 
side of the right thigh beneath the adductor muscles. The case from 
which Fig. 585 was taken occurred in the practice of my friend, Mr. 
Knaggs, of Huddersfield. It was of twenty years’ growth. Cartila- 
ginous tumours of bone usually originate in it, and are found in young 
subjects when the bone is growing. They are generally covered by a 
shell of the bone in which they originate, the shell is at times ex- 
panded it in all directions, but more usually in one. In Fig. 686, 
taken from a model in Guy’s Museum, this mode of growth is seen. 

In Fig. 21 the section of such a growth is well illustrated. 
These cases are occasionally multiple, congenital, and hereditary., 
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ze Fia. 585, 





Fie. 586. 
Thus, in 1881, a man et. 53 came 
under my care for a fracture of his 
thigh. He had at least a dozen out- 
growths of bone or cartilage (ossi- 
fying enchondromata) upon his body 
connected with the shafts of his 
long bones. He was born with them. 
His father had three or four growths 
of the same kind as congenital 
tumours and his son was literally 
covered with them from birth, some 
being as large as oranges. My friend, 
Dr. Shuttleworth, of Lancaster, has 
published a like case in the ‘ Brit. 
Med. Journ,’ Dec. 17, 1881. 
Cartilaginous tumours are usually 
of slow growth and puinless, with a 
smooth outline. At times they un- 
dergo decay and soften down, dis- 
charging a brown-coloured serous 
fluid unlike any other tumour; and 
under such circumstances are prone 





Enchondromatous tumours. From a : 2 : 
model in the Guy’s Museum. to disseminate like cancer. At other 


times they ossify and turn into bony 
tumours ; the “ bulbous exostosis” being often an ossified enchondroma. 
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» TREATMYNT.— Where a cartilaginoug tumour can it should be scooped Treatment. 
out of a bone, and in the phalanges and metacarpal bones this practice 
is usually successful. Extreme examples of the disease demand ampu- 

tation or excision of the affected bone, 

Enchondromatous tumours are at times recurrent, and in rare exam- Recurrent 
ples, return as malignant tumours in other parts of the body. Such ee 
growths having a periosteal origin are usually rapid in their increase “'°"™™ 
and diffused. Truegartilaginous tumours of bone are usually circum. 
scribed and often multiple. The bones of the hand are at times much 
involved. . 

Osteo-sarcoma is a term of broad signification, and usually applied to Osteo. 
the fibrous tumour of bone in which fibre-tissue and bone elements pre- sarcoma. 
dominate in various degrees. Wilks believes “that they are altogether 
comparable to the fibrous tumours of soft parts.’ They usually have 
a periosteal origin—periosteal sarcoma—and even in exaggerated ex- 
amples the shaft of the affected bone may clearly be traced through 
the growth. The tumour is usually circumscribed with a fibrous cap- 
sule, and divided by fibrous or ossific rays into different portions; at 
times the fibrous element predominates, at other the osseous. The 
disease is usually seen attacking the ends of the shafts of bone and not 
the epiphyses. All these points are well seen in Fig. 587. 

Cartilage is often found to be mixed up with the fibrous and osseous often semi- 
elements ; and in proportion to the amount of bone matter entering into cartila- 
the formation of the tumour it may be regarded as innocent or other- ginous. 
wise ; bony periosteal growths are rarely cancerous. When fibrous tis- 
sue, and more particularly the softer forms, predominate, the tumour is 
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prone to recur at the same spot, or in some other organ, as‘is the case e 
with cancer. 

Osteo-chondroma is applied to a tumour involving bone, and made up 
of cartilage and bony elements in variable degress, the cartilage taking 
the place of the fibrous tissue of the osteo-sarcomatous tumour. Inone 
case, bone will predominate, in another, cartilage. The disease is usually 
of slow growth and simple in its nature. In the case of a woman, et. 
84, from which Fig. 588 was taken, the disease had existed for three 
years. Fig. 589 represents the same tumour taken during life. 

Myeloid tumours of bone are probably innocent, exceptional instances 
being on record in which a return in the part or in internal organs 
took place. They usually attack also either the epiphyses or epi- 
physial ends of the shafts of bones (Fig. 590). I have, seen the 
disease, however, involving the shaft 
ot the radius and upper jaw, and Paget 
has described it as attacking the breast. 
It begins commonly in the centre of 
the bone which it expands, forming a 
globular shell of bone, the spina ven- 
tosa of the older writers (Fig. 591). 
The interior of this shell is made up 
of fibre-tissue, or, it may be cystic, the 
cavity being divided by means of 
fibrous septa into more or Jess well- 
marked cystic divisions. The spaces 
themselves, or loculi, contain the cha- 
racteristic myeloid material, ‘‘an 
opaque white, intermixed with a semi- 
transparent gelatinous-looking sub- 
stance of a cherry-red colour,’ and 
their substance is made up of the 
characteristic polynucleated and irre- 
gular myeloid cells. 

When the tumour encroaches on the joint the cartilage is usually 
spread out over the tumour, but intact. These tumours were originally 
mixed up with the cancerous or fibro-plastic of Lebert. They are 
found likewise in the gums as “ epulis,” and in other parts. In a 
specimen of myeloid tumour of the upper jaw which I removed 
from a girl, et. 8, the structure was very dense (‘Guy’s Rep.,’ 
1873-4-7). 

Cancers of bone, as of other parts, show their malignancy in effect- 
ing the utter destruction of the bones in which they are developed. 
They may originate in the periosteum or in the bone, but in either case 
both tissues will be eventually affected. When they originate from the 
periosteum, the bone may be found in parts running through the mass, 
and with cancerous elements surrounding the shaft (Fig. 593), but when 
the disease has existed for any period the same cancerous elements 
will be found in the shaft itself and destroying it. When the disease 
begins in the bone, it is usually in the medulla by one or more different 
centres, which by their increase, expand the bone and utterly destroy 
it (Fig. 592). The bones under these circumstances are very brittle and 
apt to break on the slightest force, even by ordinary muscular action, the 
fracture probably being the first indication of the presence of the can- 
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Expansion of condyles of femur from 
myeloid tumour. 
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ecerous disease. I have known fracture to ogcur under these circum. Spontaneous 
stances by a patient turning in bed, crossing a street, or walking down. fracture in. 


Fig. 591. 





stairs. In the majority of cases of cancer of hone, bone elements have 
little to do with the disease, though in what is called the true osteoid 


Fig. 592. 





Fracture of the femur from muscular action at the seat of a Jocal cancer in a 
man, ext. 28. 


cancer, masses of bone of a condensed kind appear in the medulla, and 
gradually grow until a large osseous mass of disease is formed. 

In Fig. 594 this form of disease is well secn, and was taken from a 
patient of Mr. Aston Key’s, et. 26, in whom masses of bone and carti- 
laginous tubercles were found in the lungs, pleura, and lymphatic 
glands after death. 

The periosteal form of cancer (Fig. 593) grows more rapidly than the Periostcal 
endosteal or interstitial, and very quickly assumes a large size; and is frm. 
not often accompanied by pain; the swelling is rarely globular in its 
outline, but loses itself both above and below in the surrounding parts ; 

Vor, TI. e 
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and in the integument cowering full veins, 
the deep veins wil kewise be ort ag, pons octet be 


ensity, ‘ 


ofven yield to the touch an unequal sensation as to d 
Fre. 688. 





Periosteal cancer of the tibia. 


pau Endosteal cancer is commonly attended with a dull aching pain, due 
eae to the expansion of the bone. Its increase is at first slow, but when 
it has so destroyed the bone as to have reaclied the periosteum, 


Fig, 694. 





Osteoid cancer of knee-joint. Prep. Guy’s Hosp. Mus., 116550, 


pain will be lessened, while the increase of the tumour will be more 
rapid. This form of cancer is more frequently secondary than 
primary. 
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puer cancer of bone or periosteum is yore common in children 


than in adults. 
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Cancer attacking necrosed tibia. 


Epithelial cancer may attack a bone by the extension of the disease Epithelial 
from the soft parts, as seen when cancer of the lips spreads to the jaws ; cancer. 


Fic. 596. 
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Cancer of the skin spreading to the bone. From Edward Abrahams, et, 42. 


and skin cancer may also extend downwards into a bone of an extremity Subsequent 
and cause great destruction. At times, a bone that has been the subject to necrosis. 
of necrosis may become the seat of cancer, and, within a short time, I had 

three such cases under care, in two of which the tibia was the seat of the e 
disease, necrosis having existed in both for upwards of twenty years; and 

in the third, although the femur apparently became necrosed twenty-two 

years before the man came under my observation, the cancer evidently 

began in the skin over it, and extended down the sinuses into the bone. 

Fig. 596 was taken from the limb of this patient during life, Fig.595 was 

taken from the limb after amputation at the knee-joint in another case. 

In a man | treated years ago, the os calcis and the soft parts over it 

were the seat of the disease, and the bone after amputation was found 
infiltrated with cancerous epithelial elements ; and more recently (1878) 

I amputated the foot of a woman which had been the seat of cancer 

for twenty-five years, and of necrosis for ten. For other cases vide 

‘ Lancet,’ Feb, 23rd, 1884. 


The Diagnosis of Tumours of Bone. 
In most cases an approximation to truth can only be made. 
A globular tumour situated in the articular end of a bone, and ex- Diagnosis. 
panding it but not involving the joint, of slow, steady, and often pain- 
less growth in a young subject or adult, is probably myeloid. 


Treatment. 


Amputation 
in cancer. 


Enucleation 
of tumours. 
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A more elongated or ovoid tumour situated in the shaft of a bone 
of more rapid growth, with full veins in the soft parts covering it, and 
a semi-elastic, unequal feel, in a young subject, is probably 4 forlestenl 
cancer. 

A firm, fibrous growth, of a somewhat globular form, of gradual 
increase and unequal surface, fibrous in one spot, bony in another, in 
an adult, is probably an osteo-sarcoma, while a more indurated growth 
with a botryoidal outline, and a similar clinical history, is probably an 
osteo-chondroma. 

Pain, rapid and diffused growth, with unequal density, glandular en- 
largement, venous obstruction, and wasting, generally indicate cancer. 

Gradual, painless increase, a defined contour, globular, botryoidal, 
or in ridges, with no venous obstruction, glandular enlargement, or 
disturbance of the general health, usually indicate a benign tumour. 
The more globular the outline the greater the probability of the growth 
being myeloid. The older the patient and the more botryoidal the 
growth, the greater the chance of its being enchondromatous. The 
slower the growth, the more local and divided into septa, the greater 
the chance of its being osteo-sarcoma. 

When a tumour is periosteal, by making firm pressure below the 
tumour, the bone will be made out to be on a lower level than the 
growth. When the, tumour is endosteal and the bone expanded, on 
making firm pressure below the surface of the bone, the bone will be 
felt to rise gradually from the unaffected part over the surface of the 
growth so as to form a shell for it. 

TREATMENT.—A tumour of bone can only be effectually treated by 
excision, and when it involves the articular end of the bone and 
encroaches upon a joint amputation is too often necessary. When the 
whole bone is involved as in a cancer, nothing but amputation can be 
entertained, and it is usually well to amputate high above the disease. 
If the tumour is placed in the head of the tibia, an amputation at the 
knee-joint may be performed, or, where this is inexpedient, just above 
the condyles. If the condyles of the femur are the seat of the disease 
the amputation should be at the centre of the shuft, it being justifiable 
to amputate at the hip-joint only when the disease is too extensive to 
allow of an amputation through the bone, for the hip-joint operation 
is most fatal and should be performed only when any less severe 
measure is impossible. In an evident cancer of the lower half of the 
femur, where amputation is to be performed, it had better be at the 
hip-joint, though in doubtful cases the limb may be removed just 
above the growth. 

In the upper extremity, however, where amputation at any of the 
joints is, as a rule, successful, it is wise in cancerous disease to remove 
the whole of the affected bone and amputate at the articulation above. 
In periosteal cancers the whole bone should always be removed. 
Amputation for myeloid and simple tumours are generally successful ; 
and a young woman for whom I amputated the thigh for myeloid 
disease, in 1861, was still well seventeen years after the operation. 

If a tumour involve the shaft of a bone, or the extremity of its dia- 
physis, but not the epiphysis, and the growth appears to be local and 
probably simple, an attempt should first be made to deal with it locally, 
to scoop or to turn it out, the more severe measure of excision or 
amputation being alone had recourse to should the minor fail. In the 
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case of the enchondromatous and fibrous tymours of bone, the minor 
measure is usually successful. In fact, in the treatment of tumours of 
bone, when the disease can be removed without making any great sac- 
rifice of other parts, the attempt should be made. Amputation as a 
primary measure should be reserved for clearly cancerous cases or 
diffused growths, or for such as involve the articular ends of the 
bones, and, consequently, the joint. Some interesting cases illustrat- 
ing the advantagg of excising portions of the long bones when the 
seat of myeloid and other tumours, have been recorded by Messrs. 
Lucas and Morris, in the tenth vol. of the ‘ Clinical Society’s Transac- 
tions.’ 

Pulsatile tumours of bone are cancerous, as a rule, though they may Pulsatile 
be aneurismal, Cancerous tumours of the skull are frequently pulsa- tumours. 
tile, and in one well-marked case I had under care some time ago, 
in which the frontal bone was the seat of the disease, this pulsatile 
condition was its early symptom, the swelling being comparatively 
unnoticed. All pulsatile bone tumours have an interstitial origin and 
expand the bone, the new growth receiving its impulse from the large 
arteries that supply it. Gray (‘Med.-Chir. Trans.,’ vol. xxxix) has 
recorded an example of pulsating myeloid. True cases of osteo-aneu- Osteo- 
rism are rare. Mr. Bickersteth, of Liverpool, has recorded such a *2eumsm. 
case, and I had the pleasure of examining it carefully with Mr. W. 
Adams, and reporting upon it to the Pathological Society, vol. xix. It 
was, undoubtedly, a genuine case of this disease involving the tibia. 

Mr. Mapother (‘Dublin Med. Trans.,’ 1863) has recorded another. 
These cases are made up of expanded bone from aneurismal dilatation Their 
of the vessels of the bone. nature. 

TREATMENT.—Pulsatile cancerous tumours of bone, like the non- Treatment. 
pulsatile, ought to be treated by amputation; true osteo-aneurisms, of 
a limited size, when they can be made out, should be dealt with by local 
extirpation or by destroying them by means of the actual or galvanic 
cautery ; and when very extensive, by amputation. Dr. Mapother cured 
his by the actual cautery, and Mr. Bickersteth by amputation. 

Cysts in bone are occasionally met with, and may be serous, san- Cysts in 
guineous, or hydatid. The two former are most commonly met with °°" 
in the jaws, and in Chapter XIII, attention has been directed to them. 
Whether they ever occur in the long bones is an open question, though 
in 1870 I trephined the enormously enlarged and expanded shaft of 
the tibia of a man, et. 30, for gradually progressive disease of fifteen 
years’ standing; the bone having been the seat of a fixed pain in its 
centre. I did so under the impression that the case was one of abscess, 
but having perforated a dense shell of bone, an inch thick, I came upon 
a cavity the size of an egg, which contained xo pus though it was lined 
with the soft velvety material usually met with in abscess, and what 
escaped from it was not to be distinguished from the blood that flowed 
during the operation. The operation was quite successful, and a rapid 
cure ensued. I believe this case to have been one of cyst in the 
bone. 

Hydatids are found in bone, and in Guy’s Museum there is the head Hydatids 
of a tibia containing a cyst or echinococcus which holds many smaller 
cysts within it; also another specimen illustrating the existence of hy- 
datids in the vertebree. In 18691 treated with Dr. Freund, a case in 
which a large hydatid escaped from the expanded condyle of the 
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humerus after a puncture in front of the joint. The hydatid had ' 
clearly made its way from the bone into the elbow-joint, and through 
this externally ; a good recovery with a stiff joint ensued. 

Hypertrophy and atrophy of bone are pathological realities, although 
during life it may be a difficult if not an impossible task to recognise 
such conditions. Hypertrophies and chronic inflammatory changes 
are consequently often mistaken the one for the other, although in the 
former the enlargement is gradual and painlesst and in the latter, 
associated with local pain and other evidence of inflammation. In 
some cases the bone is enlarged and its cancellous structure expanded 
(porous hyperostosis) ; in another it is enlarged, but at the same time 

more dense (sclerotic hyper- 
Fig. 697, ostosis). These changes are 
best seen in the calvaria 
(Fig. 597). In Prep. 1068% 

in Guy’s Museum, the bone - 
is at least double its normal 
thickness. In rare cases the 
hypertrophy is clearly due 
to increase of function, as 
shown in another prepa- 
ration in Guy’s Museum, 
1000, taken from a man 
me J © 'f who was a paralytic, and 
Hypertrophy and atrophy of the bone. From who had used his arms for 
prep. mm Guy’s Museum. progression ; here the bones 

of the upper extremity are. 
larger than those of the lower. In the majority of cases, however, the 
sclerosis of bone is due toinflammation, and in the case which Sir P. 
Hewett mentioned in his well-known ‘College Lectures,’ where the 
man’s skull increased so imperceptibly year by year as to be only re- 
cognised by the gradual increase in the size of his hat, the disease was 

traced to an injury. 

This affection is pathologically interesting, though surgically nothing 
can be done for it. 

Atrophy is most commonly met with in the shafts of bones that have 
not been used for many years, as in paralytic subjects and persons who 
have been the subjects of joint disease; in the bones of tne aged, and 
in those that have been injured. The bone may become a mere 
shell, its cancellous tissue being expanded, and its cells filled with a 
fatty matter. 

When atrophy follows injury, Curling’s suggestion (‘ Med.-Chir, 
Trans.,’ vol. xx) that the causes may be found in injury to the medul- 
lary artery is probably right. This probably happened in the case 
of a man who came to me with an ununited fracture of the humerus, 
in whom I found the bone on exposing its ends for operation to be 
a mere shell and not half its normal thickness. It, however, cannot 
be the only explanation, as Norris has recorded (‘American Journ. 
of Med. Sci.,’ 1842) a remarkable case, in which after a double frac. 
ture of the humerus about its centre, the whole bone disappeared, the 
forearm subsequently swinging as a thong, while the arm became 
shortened six inches; the bone disappeared “by the gradual action of 
the absorbents.” 
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In thes® cases, spontaneous fracture or fracture from slight muscular 
action is very prone to occur. 

These cases of hypertrophy or atrophy must not be confused with Elongation of 
the elongation of the shaft of a bone which is due to inflammation, bone trom in- 
or to the shortening of a bone from arrest of its growth following “#™mstion. 
disease or the removal of the shaft, or to some injury to the epiphysial 4 west of 
cartilage that connects the shaft with the epiphysis; for it cannot be growth from 
too strongly ey sae upon the student’s mind that any disease or injury to 
injury which interferes in any way with the nutrition of the epiphysial °P!PHy#- 
cartilage through which the long bones mainly grow, will be followed 
by arrest of the bone’s growth, and consequently, by the shortening of 
the limb; that is, when the disease or accident occurs in early life 
during the period of growth. I have before me the notes of several 
cases where this result ensued. In one in adult life, the tibia was an 
inch shorter than its fellow after the removal of a necrosed shaft in 
childhood (vide Fig.580); in another, nearly the same amount of short- 
ening followed an injury to the superior epiphysial line of the tibia; 
and in a third, the same result followed a displacement of the lower 
epiphysis. In all these cases, the fibula was curved outwards, the 
shaft of the bone bent, and the outer malleolus much lower than the 
inner, the bone having grown as the others. In one case the head of 
the fibula was partially displaced outwards. 

Mollities ossium, or osteo-malacia, is a rare affection, and its cause Mollities 
wrapped in obscurity. It is found in men in about one case in ten of 88!Um. 
the affection, and in women is usually discovered during, even if it does 
not originate in, pregnancy. It chiefly attacks subjects who, from some 
cause or other, have been subjected to prolonged depressing influences, 
more particularly upon the nervous system. 

My colleague, Mr. Durham, in an able paper on the subject (‘Guy’s Durham's 
Rep.’ 1864), writes “ that mollities ossium is to be regarded as a particu- Views. 
lar expression, as it were, of a general morbid condition of the system, 
rather than us a special disease of the bones themselves,” and I believe 
there can be little doubt as to the soundness of the opinion. It should 
never be confounded with rickets, or with the fragility of the bones met 
with in the aged or demented. 

“ The first symptom of the disease,” writes Durham, “is pain, more Symptims. 
or less peculiar in character, always deep-seated, and greatly increased 
by pressure or motion, sometimes coming on suddenly and with extreme 
severity, sometimes commencing vaguely and insidiously, and gradually 
becoming almost insupportable; sometimes wandering, at other times 
fixed for a period to some particular spot, and subsequently spreading 
to other parts ; sometimes intermitting, at other times unceasing. In 
theemajority of cases the pain appears to have been first felt in the 
lower half of the spine, the pelvis, and loins; but in some it commenced 
in the feet, knees, or other parts of the lower extremities; the pains are 
often looked upon as rheumatic. Associated with the pain there has 
always been noticed, on the part of the patient, at a very early period 
of the malady, a feeling of general lassitude and disinclination to do 
anything. This feeling has increased more or less uniformly until it 
has ended in actual inability to make any exertion whatever, and with 
the early local changes are associated an uncertain, feeble gait, and 
continual fear of falling.” 

Symptoms that are more or less directly associated with the softening 
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and absorption of the bongs are the next to appear, such as diminution ° 
of stature, deformity of the spine or pelvis, some curvature or fracture 
of one or other of the long bones, and, as time progresses, these indica- 
cations multiply, flexibility, conjoined with fragility, being the distin- 
guishing character of the bones in this disease. 


Urine. The urine almost always contains a considerable excess of lime 

salts. The disease is rarely attended with any general or local sym- 
Bone toms of inflammation. The changes observed inthe bones are care- 
changes. ully described by Durham. Increased vascularity appears to be an 


early symptom, the large grooves seen in the cranial bones being very 
striking ; next, the bony matter is seen to be more opaque and less 
uniform than natural; sometimes it is irregularly granular, “as if 
some disunion must have taken place between the component elements 
of the bony matter.” 

The lamination of the bones next becomes less distinct; the lamin 
Fie. 598. Fia. 598. 
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Section of normal occipital bone. Section affected with Mollities, 
Durham, ‘Guy’s Rep.,’ 1864. 


of the Haversian system appear more or Jess fused together; the bone- 
corpuscles become wider, although not with certainty more numerous 
At a later date the earthy matter becomes absorbed; the Haversian 
canals become surrounded by a transparent ring of animal matter; 
which rings then become disintegrated and absorbed. By this pro- 
cess the Haversian system becomes destroyed, the bone assuming a 
hollowed-out, porous, or somewhat sponge-like appearance. ‘The 
contrast between the healthy and diseased bone is well seen in 
Figs. 598, 598. ‘ 

The same changes occur in the cancellated as in the compact tissue. 
In the more advanced stage the bone disintegrates rapidly; débris of 
tissue, such as the remains of blood-vessels, shreds of membrane, fat- 
and oil-globules, with “ marrow-cells,” fill up the large spaces. 


haa Chemically, the inorganic constituents are greatly diminished and 
the ia chemical disunion and physical disunion co-exist, the earthy matter 


being more readily dissolved out of the diseased than out of normal bone. 
“In healthy bone,” writes Durham, “ the constituents are combined; in 
diseased bone they seem rather to be mixed. The animal constituents 
are likewise more fatty and less nitrogenized than in normal bone; the 
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° fat is more free. In the mineral constituents the proportion of the car- 
bonate of lime to the phosphate is much diminished.” 

The prognosis in these cases is always bad, although the possibility Prognosis 
of a cure should not be doubted. Trousseau relates cases in which a good Laer 
result was obtained under the combined influence of rest, warmth, ; 
good food, and cod-liver oil; the deformity, of course, remaining. Lime 
salts ought not to be given in these cases, as they cannot be retained, and 
to give them, adds Durham, is only to throw additional work upon the 
excreting organs. 

Rickets is an affection of early childhood, or rather of young life, Rickets. 
since it has been known to affect animals, as proved by a skeleton of a 
West African baboon, shown at the Pathological Society of London in 
1888, which exhibited the characteristic changes in the epiphyses of 
the long bones; and the head of a monkey, which was a fine example 
of craniotabes. In neither of these cases could syphilis be said to have 
had any influence. It is more of an acquired than an hereditary affec- 
tion, but it may attack a foetus in utero. Itis said by Sir W. Jenner 
to be the commonest of the diathetic affections among the London 
poor. It is, however, found in the families of the higher classes, and it is 
essentially due to some mal-nutrition of the body connected probably 
with bad feeding, and the use of farinaceous in licu of animal food, the 
bones, during their period of growth, expanding at their epiphysial 
ends and bending in their shafts, and being very prone to incomplete or 
green-stick fracture. “Displacement and obliquity of the epiphyses 
may ensue from softness and flexibility of the layer of bone uniting it 
to the diaphysis, as is seen more especially in the ribs; but a slighter 
degree of epiphysial obliquity is noticed in many of the joints of the 
long bones, such as the knee or ankle; the weight of the body is thus 
thrown unequally, so that one set of ligaments has to bear more trac- 
tion than another. ‘These ligaments then yield, and the joints become 
loose, so that rachitic knock-knee (genu valgum) or bow legs (genu 
varum) is formed. 

“ From sustaining the weight of the body the femur bends forwards, 
the tibia usually forwards and either inwards or outwards, the greatest 
amount of yielding being where the bone is thinnest and weakest. ‘ 
In many cases we find the os femoris bent forwards, with anterior and 
outward curvature of the tibia, knock-knee and flat-foot being co-existent 
in the same individual. Just so far as the rachitic condition extends so 
may we look for abnormities of form; thus, the pelvis may acquire 
some of those well-known contractions of its outlet which are matters 
of such grievous moment to women at the period of parturition,” 
the pelvis either retaining in adult life the small size and imperfect 
development of infancy, or becoming narrowed as to its cavity in one or 
other of its diameters. 

The chest also undergoes allied changes, and Mr. Shaw has well 
pointed out (‘ Holmes’s System,’ vol. iii, p. 820) how “ pigeon breast” is 
one of the effects of the disease; atmospheric pressure bending in the 
bones that have lost their elasticity and become softened, and causing 
a projection of the sternum and lateral flattening of the chest. ; 

In the spine a geneial curving of the whole column: is the more Lerdosis. 
usual deformity ; “ lordosis,” or anterior projection of the lumbar ver- 
tebre, as a compensating curve, being found when pelvic obliquity is 
present. 


Symptoms. 
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In all cases of ricket? Humphry has shown (‘ Med.-Chir. Trans.,’* 
1862) that deficiency of growth co-exists with deformity, the lower 
limbs more than the upper indicating this in their proximal segment. , 
In severe cases all the bones are more or less deformed, the cranium— 
often large — presenting a quadrilateral aspect, with sutures widely 
open till a late period of life, or even subsequently reopening, the bone 
either remaining thin or subsequently thickening. The periosteum in 
these cases is also usually thickened, both in the flat as well as in the 
long bones. ' 

The general symptoms of riekets are those of debility, muscular and 
general weakness of the whole frame, gradually passing into that of 
rickets ; dentition is retarded, and teeth decay or drop out. Sir W. 
Jenner lays great stress upon profuse perspiration of the head 
during the night, a tendency to kick off bedclothes, fetid stools, 
and general tenderness of surface, as constant symptoms of the early 
stage. 

Pathology. Tomes and De Morgan inform us that a rickety bone has the struc- 
tural arrangement of normal bone without the earthy salts. Jenner 
(‘ Med. Times,’ 1860), however, describes an enlargement of the lacune 
generally, the effusion of a red pulpy substance in the cancellous tissue, 
and a thickening of the periosteum ; while Gee (‘ St. Bart. Rep.,’ 1868), 
Dickinson (‘ Med.-Chir. Trans.,’ 1852), and others, have pointed out 
how the viscera undergo some “‘albuminoid”’ changes, unlike the waxy 
or lardaceous disease. 

In normal bone there is 37 per cent. of organic and 63 per cent. of 
inorganic matter. In rickets the proportion is 79 per cent. of organic 
and 21 per.cent. of inorganic matter. Bones that have been solid may 
become pliable when this disease begins. 

Rickets 8 Rickets is a curable affection, that is, if taken before it has far 

ee advanced, and it is remarkable to what an extent the deformities are 

‘  remediable under natural processes, and how curved or bent shafts of 
bone recover their natural shape on taking off downward pressure and 
improving the general powers of the child. In more severe cases, 
where the curvature cannot be remedied, the bone consolidates and 
becomes strengthened by buttresses of bone along the concavity, and, 
although the stature may be diminished and the limbs deformed, the 
general powers of the patient may be restored and » sound recovery 
take place. 

Treatment,  §DREaTMENT.—The medical treatment of rickets should be conducted 
on reasonable principles—fresh air and abundance of it, simple 
nutritious food such as may suit the conditions of the digestive 
organs being essentials; milk and beef tea for young children should 
be mostly relied upon, and meat in moderation for the older.. Cod- 
liver oil, iron, and quinine, are also very valuable drugs. The bowels 
should be carefully attended to, while all violent purgatives ought to 
be avoided. 

Treatment The surgical treatment in the early stages is the prevention of defor- 

continued. mity, and in the later the remedying of it. By way of prevention, 

the child should be restrained from any prolonged standing or sitting 
position, the horizontal posture should be observed as far as possible, 
exercise should be allowed and followed by rest, the two alternating 
according to the powers of the patient and the necessities of the case. 
As the general health and powers improve, more liberty may be 
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"sanctioned. In spinal cases these observations are more especially 
binding, and in them movable couches and spinal chairs are of great 
» service, 

Where moderate deformity exists, more particularly in the lower ex- 
tremities, it is often interesting to observe how, by the above means, 
the bones recover their normal shape, and children “ grow out” of their 
deformity as their health improves, if only the Surgeon takes care it 
is not increased by reglect. 

In still worse examples, and where exercise is essential and inter- 
mittent rest will not be observed, splints and instruments may be 
bound to the legs. Two long side-splints reaching to the ground, 
carefully bound together and removed at night, are as good as any, or 
an iron splint with joints at the knee and ankle. Some Surgeons 
prefer an outer splint for knock-knee, and an inner one for bow 
legs. 

When the curvature of the shafts of the leg bones is very great or Operative 
acute, Mr. H. Marsh has adopted the plan of forcibly straightening the treatment. 
bones when the patients are under chloroform. He thinks little of the 
risk of breaking the bone, knowing how rickety bones unite (‘St. 
Barth. Rep.,’ for 1870). He believes the plan more adapted for acute 
than chronic cases. In extreme eases, an osteotomy may be performed, 
or a wedge of bone may be removed from the shaft. I performed this 
latter operation in 1863 on the leg of a child between four and five 
years of age, and Mr. Little has more recently repeated the operation 
with advantage. It should only be done in extreme instances of de- 
formity, and when no hope of improvement by other means can be 
entertained. Osteotomy for this affection is now a common operation. 

“ACUTE RiIcKETS” has been described, but Dr. Burlow in a very Acute 
able paper (‘ Med.-Chir. Trans.,’ vol. Ixvi, 1883) has clearly shown Mckets. 
that such cases are a combination of scurvy and rickets, and that they 
should be called “Infantile Scurvy,” the scurvy being an essential 
and the rickets a variable element. He carefully analyses thirty-one 
cases. The invasion of the disease may be gradual or abrupt, with 
more or less swelling of the legs, with pale, tense shining skin—but 
without increase of heat. There may be some redness of the part and : 
some cadema extending up the thigh. The tenderness on pressure is 
extreme, so that the child cries even in anticipation of being touched. 
In severe cases the child moans constantly ; there is also some pseudo- 
paralysis of the affected limbs. When the disease affects the thigh 
all the local symptoms will be the same, only higher in the limb. 
Other bones may become affected simultaneously, or by subsequent 
involvement. In most of the cases there is head-sweating, and in 
some the bones of the cranium appear thickened near the sutures. 
In rare cases purpuric symptoms appear. 

There is rarely very great increase in bodily temperature, and this 
seems to turn more upon the tension of the affected bone and soft 
parts over it than anything else. 

In almost all these cases there is sponginess of the gums, and in 
many stomatitis. 

The disease is a dangerous one, no less than seven out of Barlow’s 
thirty-one having died. 

The pathological condition of the affected bones is very marked. 
The periosteum is separated from the bones, and the shafts of the 
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bones from the epiphypes; s layer of marcon-coloured’ blood-clote 
surrounds the bone. The bones affected may die in pert but not 
wholly as in inflammatory affections. It was this condition that in. , 
duced Mr. T. Smith, who was the first to record a case of this disease 
« Path, Trans.,’ 1876), to describe it as one of hemorrhagic periostitis, 
pertosteum may be thus separated from the cranial or any bone... 
There is no reason to believe that syphilis has anything to do with 


this affection. e 
The disease tends spontaneously towards recovery under proper 


treatment. 

The treatment recommended by Barlow is, locally, during the acute 
stage, wet compresses and avoidance of movement; at a later period, 
careful shampooing and douches. Jnternally, the use of raw meat. 
juice, fresh milk and orange-juice, or of some other fresh raw vegetable, 
and from the first the access of as much free air as is possible. 


Osteitis Deformans. 


This name has been given by Sir James Paget to a remarkable dis- 
ease which he has described in papers published in vol. Ix of the 
‘Trans. of the Royal Medical and Chirurgical Society,’ 1877, and in 
yol. Ixv, 1882. I have recorded in the ‘Guy’s Hospital Reports’ for 
1877 a good example of it, and have seen three since. 

It begins, writes Paget, in middle age or later, is very slow in pro- 
gress, may continue for many years without influence on the general 
health, and gives no other trouble than that which is due to the changes 
of shape, size, and direction of the diseased‘bones. Even when the skull 
is hugely ehickened, and all its bones exceedingly altered in structure, 
the mind remains unaffected. 

The disease affects most frequently the long bones of the lower 
extremities, the clavicles, and the skull, and is usually symmetrical. 
The bones enlarge and soften, and those bearing weight yield and 
become unnaturally curved and misshapen, suggesting the proposed 
name “ osteitis deformans.” 

The spine, whether by yielding to the weight of the overgrown skull 
or by change in its own structures, may sink and scem to shorten, with 
greatly increased dorsal and lumbar curves; the pelvis may become 
wide, and the necks of the femora become nearly horizontal. But the 
limbs, however misshapen, remain strong and fit to support the trunk 
(vide fig. 599.) 

In its earlier periods, and sometimes through all its course, the 
disease is attended with pains in the affected bones, pains widely 
various in severity and variously described as rheumatic, gouty, or 
neuralgic, not especially nocturnal or periodical. It is unattend:d with 
fever. No characteristic conditions of urine or feces have been found 
in it, nor is it associated with any constitutional disease, unless it be 
cancer. Three out of the twelve cases recorded by Paget have ended 
in connection with this affection. 

The bones examined after death show the consequences of an inflam- 
mation affecting, in the skull, the whole thickness; in the long bones 
chiefly the compact structure of their walls, and not only the walls of 
their shafts, but in a very characteristic manner those of their articular 
surfaces. 

“The changes of structure produced in the earliest periods of the 
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Drawing of a man suffering from osteitis deformans, taken from Author’s case, ‘Gay’s 
Rep.,’ 1877. Tius patient is now (May, 1844) dying. He 1s blind and bloodless, and 
can hardly raise his limbs on account of their weight. 


are inflammatory, for the softening is associated with enlagements 
with excessive production of imperfectly developed structures, and with 
increased blood-supply. 

“ Whether inflammation, in any degree, continues to the last, or 
whether, after many years of progress, any reparative changes ensue, 
after the manner of a so-called consecutive hardening, is uncertain,” 

The disease does not apparently have any shortening influence on 
first life, for in Sir J. Paget’s case it had existed for twenty years, and 
in my own the man is now sixty-seven, the symptoms having shown 
themselves about eleven years. The patient is now amaurotic and so 
feeble that he cannot raise his heavy limbs. He is anemic, but shows 
no other signs of disease. 

In May, 1877, 1 saw a second example of this affection in the person 
of a Married lady, wt. 54, who, although in the enjoyment of excellent 
health, was quite unable to walk without crutches, on account of the 
weight and weakness of her legs. The disease had been gradually 
coming on for six years, and the pains in the thighs had given her 
great trouble. When I saw her she came into my room on crutches 
and sat down with the arched back so peculiar to this affection ; her 
thigh bones were enormously thickened and bent, the necks of the 
femora were horizontal, as proved by the test line of the ilio-femoral 
triangle (Fig. 503), and the knees were far apart from the bowing of 
the legs. The bones of the upper extremity were also clearly enlarged. 
I could not make out that the cranial bones were involved. The lady 
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informed me that she wgs at least an inch shorter this year than shec 
was last; the changes in the necks of the femora would, however, 
account for this fact. ‘ - 

She had had two sisters; one died from cancer of the breast, while 
the second was an imbecile and had died in an asylum. 

This case well supports the observations that have been made. 

Sir J. Paget regards the disease as inflammatory; Dr. Goodhart 
brings forward another hypothesis. He does not think the term 
inflammatory can be considered as properly descriptive of this disease, 
partly because to give “inflammation ” so wide a meaning as would 
embrace a general hypertrophy of all the bones, as one of its results 
would be to deprive the term of all significance; and also because it is 
still less applicable to other diseases allied to the one in question. 

Dr. Goodhart considers that hyperostosis is essentially a new growth, 
or, as he expresses it, a generalized bone tumour, and adduces in 
support of this view :—1st. The clinical history of the disease ; its co- 
existence with otherwise good health; the absence of pain, its intracta- 
bility under treatment ; its frequent association towards its close with 
some other form of malignant tumour. 2ndly. Its peculiar parallelism 
with molluscum fibrosum and a form of elephantiasis, which is a cor- 
responding disease in the subcutaneous or fibro-cellular connective- 
tissue, to this in bone connective tissue. There is certainly a good 
deal to be said in favour of this view, and though Sir James Paget does 
not see his way to adopting it as the more probable, I am, on a review 
of the whole subject, and unfettered by any partiality for a theory of 
my own, inclined to think with my colleague. 

No treatment seems to have the slightest influence on the progress 
of this affection. 


CHAPTER XXXIV. 
ON GUNSHOT INJURIES. 


* GunsHoT InsuRiEs,” writes Professor Longmore, “ are the injuries 
which result from the action of missiles set in motion by a force which 
is derived from the ignition of explosive compounds. They compre- 
hend every kind and degree of hurt which is capable of being produced 
on the human frame by the mechanical impulse of obtuse bodies.” 
He informs us, moreover, that in every 100 casualties there are 20 
killed to 80 wounded, and that of the wounded one third of the,cases 
are severe and two thirds slight. 

The wounds vary much in their character and nature—one caused 
by a rifle ball differing from that by a cannon ball or shell; and the 
direct effect of a missile upon a part differs from that produced 
indirectly by the scattering of stones or any other hard substance 
caused by cannon shot or shell. Gunshot contusions of tissues, although 
apparently trivial, are, as in civil life, often associated with severe 
deep-seated injuries; and superficial wounds, apparently unimportant, 
are often attended with or followed by serious accidents. Gunshot 
wounds are always of the contused class ; those of civil life, however 
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“gevere, are°rarely, if ever, attended with ths$ complete attrition and 
displacement, and even total removal of substance, which are so con- 
, stantly characteristic of wounds produced by gunshots, particularly in 
those of recent times. Gunshot wounds, moreover, are also prone to 
be complicated by the introduction into the wound of some foreign 
body, such as some portion of the soldier’s dress pressed into the wound 
or some part of the wadding, shot, or shell itself. 

It should also be,known that “substances of very low degrees of 
density, such as plugs of tallow, light wood, cork, wads of paper and 
others, will serve to inflict penetrating wounds in the softer structures 
of the body, having all the characters of wounds inflicted by denser 
projectiles, if sufficient velocity be impressed upon them. But the 
necessary force to accomplish this result can only be executed within 
very limited distances.”’—Longmore. 

“The external distinguishing signs of penetrating gunshot wounds 
are generally manifest enough. The general dimensions of the open- 
ing made by the shot sufficiently show whether it has been made by a 
small arm bullet,a large grape shot, or a still larger gunshot ; its shape, 
whether it has been made by a round projectile, by a fragment of a 
shell, or an irregular splinter of some secondary missile, while the 
aspect and condition of the lips of the wound and of the structures 
immediately surrounding it, sufficiently mark it as not being one in- 
flicted by a stabbing or cutting instrument.” 

Gunshot wounds differ considerably in appearance, these differences 
depending upon the forms of the missiles causing the injury, and 
their speed, as well as the part of the body struck, and the position of 
the patient relative to the projectile at the time of injury. When 
part of the body is carried away by a gunshot at full speed the surface 
of separation will present a level yet contused and almost pulpified 
aspect. When the speed is less rapid, the soft parts where the 
separation has taken place will be more lacerated and the bone com- 
minuted; and when the speed is spent, or the direction oblique, the 
injured parts will either be crushed more or less deeply, or with little 
or no evidence of external injury, the deeper parts may be irreparably 
disorganised. 

Again, bullets when at full speed perforate or penetrate, but when 
at lessened speed they crush and lacerate. When a gun is discharged 
near the body, the parts around the wound of entrance will be black- 
ened and burned, while the wound of entrance appears as if punched 
out. When the discharge of the musket takes place a few inches 
from the body, the injured tissues will be more or less scorched, 
blackened, and studded with grains of unexploded powder, and the 
wouml of entrance large, ragged, and excavated. 

Wounds from bullets not at full speed, and fired at a distance of two 
or three hundred yards, will present an opening the size of the projec- 
tile, or possibly smaller, circular in shape, with serrated (inverted), 
undermined, puckered and flabby edges; at times, however, a flap of 
skin is found at the opening. 

The margin of the opening will appear as if contused, the evidences 
of bruising fading away into the surrounding tissues. 

When the speed of the bullet is much diminished, no skin may be 
carried away—the diminished speed of the missile simply stretching 
and tearing asunder the tissues to allow of entrance. 
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When wadding or other foreign substance has been carried into the . 
wound of entrance, this will of necessity be more lacerated and appear 
larger than it would otherwise be; and the same conditions muy be 
found to exist when a ball enters the body where bone is only covered ° 
with thin integument. " 

Fig. 600. 
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English and foreign bullets, now employed, of natura! size. 


In modern warfare, where the rifle bullets are of a cylindro-conoidal 
form (Fig. 600), soft, parts are more readily penetrated and bones 
more, generally split or splintered than was found, of old, from the 
impact of round balls. In the late Franco-German war these points 
were generally observed, and although the Prussian and Bavarian balls 
were said to be larger than those of the French, the wounds produced 
by all were very much alike; if anything, however, the wound from 
the needle-gun produced the wider tract and larger opening. 

Penetrating | Indeed, in the “ seton wounds,” or wounds penetrating the soft parts 
wounks. alone, of all these balls it was often difficult to make out the wound of 
entrance from the wound of exit. When they traversed the soft parts 
alone, they often ran so cleanly through them that only slight suppura- 
tion followed and repair was rapid; these modern balls causing less 
severe lesions of the soft parts than the old spherical balls. Billroth 
asserts that wounds with split-like exits were remarkable for the amount 
__,,. Of suppuration that followed. When bones were struck, no matter 
pags what the form of ball, the injury was alike; there was comminution, 
vertical splintering, and at times almost pulverisation. Indeed, in 
civil life there is nothing like the splintering and comminution of bones 

seen in wounds from rifle bullets. 

The amount of alteration in form which the projectiles assume after 
striking a bone is very remarkable—some bejng completely flattened, 
others strangely contorted, while many are split. 

Dr. Knester, of the Augusta Hospital, Berlin, however, has proved 

- by experiment (1874), that the amount of injury the bones and soft 
partg sustain in a gunshot wound depends much upon the softness or 
hardness of the bullet—a hard one going through a part and leaving 
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oa * seton wound,” where a soft one would produce frightful destruc- 
tion of tissue. He explains this fact by the {ead of the softer bullets 
becoming heated by collision with bone and broken up (not meltel). 

* The Martini-Henry bullet is a hard one, and made of twelve parts hard 
lead and one tin. The bullet of the Gras rifle, the weapon of the 
French army, is likewise hard. The Chassepdt and the others are all 
made of soft lead, and consequently break up and flatten out against 
bone, thereby causing large apertures of exit and great laceration of 
tissue. 

When the head of a bone is struck it is probably comminuted. 

When bones are not broken but only bruised, acute periostitis and Bruising of 
endostitis are very common, the concussion of the bone being generally 2% 
80 severe as to excite acute action. 

With the rifle ball the course is more frequently direct than with Course of 
that from the old smooth-bored musket. Tortuous courses are even "fle ball. 
now met with, but less frequently, the weight of the ball and the ex- 
treme velocity with which it flies producing a more direct route. It 
penetrates the soft tissues in a direct line, and when it strikes bone 
either runs through or splinters it, entering it like a wedge. It will 
often appear, writes Longmore, that the track of a bullet, even at full 
speed, is widely removed from a straight line. But it usually is not 
difficult to reconcile the apparent irregularity in the course the projec- 
tile has taken if the many varied positions in which the body and its 
parts are liable to be placed are called to mind, and if, when making 
tle examination, the Surgeon takes care to place the patient in a 
similar position to that he was in when struck. 

The injury imparted to soft parts by what are called spent balls or Injury b 
ricochet shots is the most destructive, and large projectiles “ rolling spent balls. 
over’ the surface of a part, or moving at low rates of speed, possess a 
force which will crush all parts, even whole extremities, with which 
they happen to come in contact, aud rupturing internal organs in a way 
peculiar to themselves. 

A conical rifle ball, when partially spent, may lodge in a part, either 
in a bone or some soft tissue. It may take some unusual path and 
lodge where the Surgeon cannot find it, or cannot remove it; and 
under these circumstances, it may rest, become encysted, and give but ° 
little trouble. But, on the other hand, it may set up a chronic inflam- 
matory action in the part and give rise to local suppuration. Bullets, 
however, rarely lodge in the soft parts without giving rise to suppura- 
tion, although in bones they may do so. Such cases should not, how- 
ever, induce the Surgeon to leave them alone when they can be re- Ball tobe 
moved; they should always be extracted if possible, unless they have sage if 
penetyated any of the great cavities of the body. Hillroth speaks Bara 
very strongly on this point. In all blind tracks in the extremities 
the finger should be passed into the wound and the foreign body 
looked for, the external wound being enlarged when needed for this 
purpose ; and in non-penetrating wounds of the head, chest, abdomen, 
and pelvis, the same practice may be observed. The removal of 
the ball as the cause of irritation has not only a beneficial influence on 
the body of the patient, but it has an equally beneficial influence upon 
the mind; for as long as the ball remains lost in the tissues the 
soldier naturally regards it as a serious impediment to his recovery, 
and there is no effect equal to that caused by its removal. Billroth 
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has found much assistance from Nélaton’s sound in doultful cases, . 
but, as a rule, he says that projectiles that cannot be reached by the 
fingers can rarely be extracted, the bullet forceps, even the American, 
being of small value. : 
When a part of the body is carried away by a cannon ball at 


full speed, the stump will present a level surface of contused and 


almost pulpified tissues. The muscles and integument will not have 
retracted; the extremity of the broken bone will probably stand 
out, small fragments of bone being scattered over the surface of the 
wound. 

When the same result follows the contact of a cannon ball, the force 
of which is partially expended, there will be evidence of more dragging 
and laceration of the soft parts, more irregularity of the wound, more 
hanging of the muscles, greater comminution of the bone, and greater 
injury to the soft parts above the seat of separation and probably 
greater splintering of the bone upwards. 

When the force of the cannon ball is still less or spent, there’ may 
be no separation of impaired parts, but a general contusion, crushing, 
or disorganization. In some cases, where the force is oblique, there 
may be no external evidence of injury, this want of external evidence 
being too commonly associated with broken bones or severe internal 
laceration of viscera or other soft parts. Such cases were formerly set 
down as due to “ wind contusions,” or the “brush of a shot,” but are 
now believed to be caused by contusions of nearly spent cannon balls, 
or glancing blows from some projectile. 

Shell wounds, as a rule, produce severe laceration of soft parts, and 
though they may penetrate tissues, yet they very rarely pass through 
them. 

The wounds produced by rifle balls at full speed at the point of 
entrance are often small, circular, clean cut, and with inverted edges ; 
but at the point of exit large, irregular, and with everted edges. 

As the distance from the weapon increases, and the velocity of the 
ball diminishes, so the wound of entrance becomes less circular and 
regular, larger, and more contused ; the wound “sometimes consisting 
of three triangular flaps, which on being lifted up can be made to 
meet at their apices in the centre of the opening.” —Longmore. 

When the ball has passed through the part the wound of exit will 
probably be larger than the projectile, more irregular, torn, and everted 
than that of entrance, the subcutaneous fat often projecting. At 
times, however, with the cylindro-conoidal bullet discharged at full 
speed, it is difficult to distinguish by its appearance the wound of 
entrance from that of exit. In the patient’s clothing, when the wound 
of entrance is punctured, that of exit will be lacerated. ‘i 

The pain caused by a gunshot wound depends upon the parts that 
are injured. In a general way it is not severe, and, when s0, is 
evanescent. Writers tell us that it is often described like the sudden 
stroke of a cane, or the shock of a heavy blow. Sometimes soldiers 
are unaware of their wounds. When the trunks of nerves are pushed 
aside and injured, intense pain may be felt, but not locally. Longmore 
relates the case of an officer, who, from his sensations, thought his ‘arm 
was broken, but on examination no such injury existed; a ball had 
passed from right to left through his neck, which probably injured 
some of the cervical or brachial plexus of nerves, thereby giving rise 
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to his error“ More pain is occasionally felt at the wound of exit of a 
bullet than that of entrance. 

Shock.—‘ Whena large boneis suddenly shattered, a cavity penetrated, 
an important viscus wounded, or a limb carried away by a round shot, the 
most prominent symptom is the general perturbation and alarm which 
in most cases instantaneously supervene on the injury. This is 
generally described as the ‘shock’ of the gunshot wound. The patient 
trembles and totters, is pale, complains of being faint, perhaps vomits. 
His features express extreme anxiety and distress. This emotion 
is in great measure instinctive, and seems to be sympathy of 
the whole frame with the part subjected to serious injury, expressed 
through the nervous system. This shock is more or less persistent, 
according to circumstances. Examples seem to show that it may 
occasionally be overpowered altogether, even in most severe injuries, 
by moral and nervous action of another kind, by a state of mental 
tension ; but this can rarely happen when the injury is a vital one. 
Panic may lead to similar symptoms of shock, although the wound is Effects of 
of a less serious nature. A soldier, having his thoughts carried away Shock. 
from himself, his whole frame stimulated to the utmost height of ex- 
citement by the continued scenes and circumstances of the fight, when 
he feels himself wounded, is suddenly recalled to a sense of personal 
danger; and if he be seized with doubt whether his wound is mortal, 
depression as low as his excitement was high may immediately follow. 
This depression will vary in degree, according to individual character 
and intelligence, state of health, and other personal peculiarities. For 
while, on the one hand, in every action numerous cxamples occur of men 
walking to the field hospital for assistance almost unsupported after 
the loss of an arm or other such severe injury; on the other, men 
whose wounds are slight in proportion, are quite overcome, and require 
to be carried. 

“ As a general rule, however, the graver the injury the greater and 
more persistent is the amount of ‘shock.’ A rifle bullet which splits 
up a Jong bone into many longitudinal fragments inflicts a very much 
more serious injury than the ordinary fracture effected by the ball 
from a smooth-bore musket, and the constitutional shock bears like 
proportion. When a portion of one or both of the lower extremities is 
carried away by a cannon ball, the higher towards the trunk the injury 
is inflicted the greater the shock, independent of the loss of blood. 
When a ball has entered the body, though its course be not other- 
wise indicated, the continuance of shock is a sufficient evidence that 
some organ essential to life has been implicated in the injury.’”— 
Longmore. 

Hemorrhage.—The amount of hemorrhage attending a gunshot Hemorrhage. 
wound varies according to the size and situation of the wounded ves- 
sels. When large vessels are involved death is rapid, and such cases 
do not come under the notice of the army Surgeon. 

In the cases that come into the Surgeon’s hands in a general Primary, 
way there has been an attack of hamorrhage directly after the 
injury, but little more; possibly some oozing, but rarely much, may 
exist. 

When a limb is shot off there is rarely more bleeding than when it has 
been torn off by machinery, as seen in civil life. Large vessels, when 
torn or twisted, seldom bleed. In these cases the plugged pulsating 
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extremity of the lacerated artery will generally be found* projectinge 
from the wound. 

In the wounds caused by rifle balls vessels escape in a marvellous 
manner, the great resiliency of large vessels and the freedom with which ° 
they slip away under pressure from their loose cellular connections, 
allowing a ball to pass along or across their course without wounding 
them. At times the vessel may be so contused as to become obstructed 
and obliterated (vide Prep. at Netley). Nevertheless, a rifle ball occa- 
sionally may directly divide a large artery, and cause instantaneous 
death. In the American war, among the cases of primary gunshot 
lesions of the arteries that came under treatment, it was found that in 
most only a portion of the calibre of the vessel had been carried away, 
and that retraction had thus been prevented. 

Secondary hemorrhage is common in gunshot wounds, and is due, 
probably, as a rule, to the reopening of a wound in a vessel tem- 
porarily closed, or to the sloughing of some part of its walls that had 
been injured. In the former case, the new tissue that had stopped for 
a time the flow of blood gives way under some sudden movement or 
local mechanical force, such as soine foreign body in the wound; or 
breaks down during the suppurative or sloughing process. In the 
latter the injured coats of the artery are cast off, having been destroyed 
by some contusion or other violence. In either case the thrombus 
or clot in the vessel is not sufficiently well formed or organized to 
resist the force of the blood current from behind. When such a 
clot organizes, there will, of course, be no bleeding. “The great 
frequency of secondary hemorrhage has for its chief causes the 
absence or faultiness of sanitary conditions, and the debility of the 
patient, due to privation of nourishing food, and to exposure. 
The means calculated to remove or anticipate such evils will, if 
applied, be of more value than is the ligature in coping with secondary 
bleeding after gunshot injury.”—Mac Cormac. 

With respect to the treatment of secondary hemorrhage after gun- 
shot wounds it is in principle similar to that which the civil Surgeon 
follows. Styptics where large vessels are concerned are worse than 
useless. Pressure is only applicable for temporary, but not curative 
purposes, and thus the Surgeon is driven to cut down upon the wounded 
artery to tie or twist both ends, or, to apply the same practice to the 
vessel in its continuity leading to the seat of bleeding when the former 
operation is too difficult or dangerous. Billroth advocates dealing with 
the main trunk of the bleeding vessel at an early period of the hemor- 
rhage, and not wasting time by delay. He says that out of twenty-three 
cases in which he applied a ligature to large arteries for hemorrhage, 
death took place in seven from bleeding on the separation of the ligature, 
when no clot was found in the vessel; in twelve from hemorrhage and 
pyxmia, of which no examination was made, and seven alone recovered. 

In the late Continental war Stromeyer and MacCormac maintain that 
the result of such operations was uniformly unfavorable. Out of twelve 
cases which Stromeyer saw only two recovered. “I think,”’ he says, “ we 
must decide to amputate oftener in cases of secondary h»morrhage.” 

Possibly a better result might have followed torsion of the arteries, 
for, after such a practice, when bleeding has been arrested, there is 
nothing to set up fresh mischief in the artery, no foreign body like the 
ordinary ligature to excite any ulcerative or disorganising process 
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through which hemorrhage may take place; ¢he thrombus that forms 
in the vessels after torsion being allowed to go on undisturbed, to 

« Organize and become incorporated with the incurved middle arterial 
coat into one firm organised fibrinous mass. The catgut ligature, how- 
ever, may possibly be of use in these cases. 

TREATMENT.—In the front of the battle-field little more can be done pyeatment. 
in the way of treatment of gunshot wounds than the application of 
the “ first field dressigg ;” some pressure or tourniquet to arrest hemor- 
rhage when the vesse] cannot be at once secured; some splint or other 
available support to prevent extra injury being inflicted by movement 
to the field hospital. The wounds of the soldier must not be manipu- 
lated by the Surgeons in the front. No examination of the wound is 
to be made by probe or finger in the battle-field or dressing station, 
“ The one line of treatment to be adopted by the Surgeons in the front,” 
writes Professor C. Reyher, “is to occlude the wound provisionly, 
to lay the wounded part in a suitable position in the litter, and to render 
it provisionally immovable,” for the Surgeon is to remember that a 
proper and thorough examination of the wound will take place at the 
field hospital. 

The first field dressing was introduced during the Crimean war in 1858 Field. 
by Professor Longmore for the first time in any service; “and since {™ssiNe. 
that period,’ writes Longmore, “it has been copied by every civilized 
Power in the world—the principle of every man carrying on his person 
the means of dressing his wound if he should eventually meet with that 
calamity.” 

What the first field dressing should be is not yet determined, but to 
carry out the practice efficiently it is necessary that the bearer com- 
panies should be well organised, and the men of which they should be 
composed must be expert dressers. ‘The appliances at hand for their 
use must also be effective, simple, portable, and last, but not least, 
cheap. That they should be of an antiseptic nature all Surgeons will 
now admit. That they should be absorbent is equally essential. Iodo- 
form, absorbent antiseptic cotton, or gauze and a bandage are probably 
the three best essentials, and if a piece of protective or waterproof 
material is added to the list so much the better. Before examining a 
wound the clothes that cover it should be carefully looked to, and more 
particularly the garment next the skin, for “it occasionally happens 
that a bullet will have sufficient force to penetrate the body to a 
limited distance, at the same time carrying a portion of the wounded 
man’s shirt before it, while owing to the yielding nature of the material 
it fails to tear a piece out of it. The bullet will then lie, as it were, at 
the bottom of a pouch of the shirt like the finger ina glove; and when 
the s&irt is taken out the bullet will be brought away with it.” Long- 
more, in his recent work on “gunshot injuries,”’ relates several instances 
of the kind. 

At the field hospital the wound should be thoroughly and carefully 
examined, and to do so, the patient should be placed, when practicable, Final. 
as near as possible in the position he occupied when he received it. 

All foreign bodies must be taken away, bleeding vessels ought to be 
ligatured or twisted ; and, when necessary, the wound should be enlarged 
for the purpose. No makeshift of pressure or other temporising 
means should be employed. When great collapse or “shock ” exists 
some gentle stimulant may be given. The true condition of parts is 
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to be made out at once,and the plan of treatment laid down, soft parts 
being adjusted, operative interference decided upon when necessary, and 
right appliances employed. To clean the wound some antiseptic lotion, 
should be used. Iodine lotion, made up to strength of a dark sherry 
colour, is the most available and as good as any; and in this I have the 
support of Professor Lister; but carbolic or salicylic acid may be 
employed. The spray in military if net in civil surgery may fairly be 
said to have been set aside by common consent. Brun, Volkmann, 
and Billroth, amongst German Surgeons, have all abandoned it, and 
Sir J. Lister has said, “ I do not desire that the spray should be used in 
military practice; I believe essentially the same results can be got 
without it.’ So now all Surgeons are on the same platform as to 
principles, and only differ in points of detail. 

By far the best instrument to explore a wound is the finger, and for 
this purpose the external opening through the fascia may always be 
enlarged. ‘ Probes should seldom or never be used; the finger is by 
far the best instrument if the wound will admit it” (John Hunter, 
MS. lect., 1787). “No artificial instrument can give the same amount 
of information or afford information so precise with regard to the 
lodgement of foreign bodies und their nature as the Surgeon’s finger 
can give. The Surgeon should not withdraw the finger until the course 
the projectile has taken, the injury it has done, the complications of the 
wound, such as the presence of foreign bodies, and in such a case, their 
kind and situation, have been decided by him; the exploration will 
then be completed by one operation, and a second insertion of the 
finger for the purpose, which is always irritating to a patient, will be 
avoided. The knowledge gained, moreover, will be definite and of 
special utility in determining the proceedings to be afterwards adopted. 
The exploration is often assisted by pressing the soft parts, especially 
if the wound be in one of the extremities, from an opposite direction 
towards the finger end.” Sometimes, when a lodged ball cannot other- 
wise be discovered, it may be found by passing the flat palm of the 
hand down the limb. “Sometimes,” writes Longmore, “it may be 
detected simply by relaxing the muscular tissues, so as to give a loose 
and pendulous condition to the parts concerned, and then lightly tossing 
up the flesh at different points from below with the tips of the fingers.” 
When the finger passes through an opening in fascia or a deep apo- 
neurosis, the track will feel constricted, when through muscles and con- 
nective expanded. 

When sufficient information cannot be acquired through the 
finger either from the length of the wound or its tortuosities, probes 
must be used. Neélaton’s (Fig. 601), with a small ball of porcelain 
at the end, is good, and so also is Sayre’s snake-jointed sprobe, 
with a like end. Longmore prefers a long silver probe, which can be 
bent to any angle, but speaks highly of Dr. Lecomte’s stylet-pince. 
It responds as an indicator with even more distinctness than the 
Neéelaton probe in all cases in which the test would be of service, while it 
answers for a variety of other cases in which Nélaton’s probe would 
give no indication at all. By it small particles of the substance em- 
bedded in the tissues can be extracted for examination, and many foreign 
substances altogether removed. 

In gunshot fractures of the shafts of bones which are to be treated 
conservatively, Stromeyer advises that no probing ought to be performed, 
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and in doubtful or in operation cases, it ought only to be done just 
before the operation or under chloroform. 
Electric indicators have been employed, and some are most irfgenious 


Fie. 601. 
Coxelers Bullet Extractor. 
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Lecomte’s Stylet-pince. 


a. Canula moving over; (5) cleft steel rod with closed curettes at end, fixed in handles 
(c) the gliding of the canula determining the opening or closing of the curettes; 
(d) curettes open grasping bullet. of 


and possibly valuable, but they are not portable. The appliance of Mr. 
De Wilde, in which contact with the metal of a ball is notified by the 
sound of a bell, is particularly taking, and a very useful apparatus has 
also been made by Messrs. Krohue and Sesemann, of Duke Street, 
Manchester Square. Professor Longmore speaks highly of both, but 
prefers the latter. Itis designed to ascertain, with absolute certainty, 
if a substance lodged in the body, and admitting of being touched with 
the probe or grasped with the forceps, is a bullet, a fragment of a pro- 
jectile, or other metallic substance. The probe is elastic, and follows 
the track of any projectile more readily than a stiff probe. Two sharp 
needles are concealed in it, which, when a hard body is felt, are pushed 
forwards one after the other. This is done by pressing the small but- 
tons on the handles towards the probe. As soon as the two points 
touch the foreign substance, if it be metal, the electric current passes 
throfigh the instrument, a fact immediately indicated by the hand on 
the dial. The hand moves actively either towards the right or left 
side. The forceps possess this principal advantage that they can be 
also used as a probe, thereby dispensing in many cases with the use 
of the elastic probe altogether. ‘The extremities are furnished with 
Assalini’s points, with which particles of clothing can be removed, if 
sugh should be before the projectile. If a foreign body is touched with 
the forceps it should be gently grasped between both blades. If it be 
@ bullet or any piece of metallic projectile, the electric current passes 
through it, and the hand on the dial moves again actively, as described 
above. It is, of course, necessary to fix the connecting wires of the 
instrument into the brass heads on each side of thedial. Inthedrawer 
below the dial there is a small battery charged with sulphate of mer- 
cury. If the charge has become too dry and weak it should be moistened 
with a few drops of water, and a few pinches of sulphate of mercury 
should be added. It is to be observed that the zinc plate touches the 
platinum points in the trough. 
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In exceptional and chropic cases where time has been allowed tospass, 
these instruments are of greater use than in primary cases. 

It need hardly be reasserted that when a ball has penetrated any of 
the cavities of the body such as the head, chest, or abdomen, it is not 
to be sought for on any account. 

Removal of § When a foreign body has been detected it should be removed ; at least 

bullet, this is the rule. Coxeter’s extractor, composed of a scoop for holding 
and a pin for fixing the bullet, has been highly, praised (Fig. 601). 
Instruments with blades cannot be recommended as they necessitate 
the dilatation of the wound. 

Forceps. MacCormac writes, “ The bullet forceps I preferred was one with 
claw points, at a right angle with the handle, and slightly overlapping, 
so as to admit of easy ingress. When these catch the bullet they rarely 
let it slip. The extraction of bullets, however, requires skill and 
patience; much injury muy be inflicted on surrounding parts by the 
incautious use of the bullet forceps.” 

pond ian When, from the smallness of the wound of entrance, force is re- 

of wound. quired, it is better to enlarge than to stretch the wound. When the 
foreign body rests beneath the skin, an opening through it may be 
made. 

oe in When balls l8dge in bone they should be removed as from soft parts ; 

( when they can be raised from their bed by an elevator, such an instru- 
ment should be employed. When forceps are wanted for extraction, 
Luer’s “ sharp-pointed bullet forceps, which bite into and secure a most 
firm grasp of the object, will best accomplish the extraction.” To aid 
extraction the gouging away of some part of the bone may be 
necessary. 

Wonnds into As a rule, however, with rifle balls, the bone is splintered ; and, under 

Ons these circumstances, when the epiphysis of the bone is involved, excision 

of the joint is called for when the joints of the upper extremity or the 

head of the femur is involved, and amputation when the knee and ankle 
are injured. 

After the removal of all foreign bodies from the wound, and when the 
parts have been cleansed, they should be carefully adjusted, placed at 
rest in an easy position, and protected by wet or dry lint; union by 
adhesion is out of all question, and that by granulation alone can take 
place. 

To hermetically seal a wound is not a practice to be generally 
recommended. Some gentle support by means of a bandage not only 
gives comfort, but is beneficial. 

When suppuration has taken place the greatest care is needed to 
prevent burrowing. As soon as abscesses form they should be lanced, 
and that freely. When the wounds of entrance and exit are opened, 
the intervening sinus may be syringed with advantage, some medicated 
lotion such as iodine water, Condy’s solution, or carbolic acid, one part 
to a hundred, being used. 

Under all circumstances, thorough cleanliness should be observed, 
good food with tonics and sedatives given ; fresh air being allowed to 
circulate freely around the beds. Stimulants should be administered 
with great caution, enough only being allowed to assist the digestion 
of solid food. 

Gunshot wounds of soft parts usually suppurate about the third or 
fourth day, sloughs mostly separate about the tenth or fourteenth ; 
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« and recofery takes place in five or six weeks, the wound of exit, as a 
rule, closing before that of entrance. 


Gunshot Wounds of the Head. 


A gunshot wound of the head received from a rifle ball at full Gunshot ; 
speed produces a diffused injury to the skull and its contents; when je resa 


the head. 
caused by a spent ball or by a fragment of shell, the injury may be ee 
localised. ; 


® 

In the former cases the external evidence of injury bears no com- 
parison with the real mischief the patient has sustained. In the latter 
the external evidence may be greater than the internal. Thus, the 
experience, says Professor Longmore, of the military Surgeon, leads 
him always to hesitate in forming a prognosis, however limited a gun- 
shot injury may appear to be at first observation. 

Gunshot injuries, are, moreover, specially prone to be followed by 
diffused meningitis, encephulitis, and the formation of deep-seated 
abscesses, this proneness to traumatic inflammation being clearly due 
to the injury the brain itself with its membranes has sustained ; for in 
head injuries with which the civilian is familiar, this tendency to trau- 
matic encephalitis bears a direct proportion to the injury of the cranial 
contents. 

The opening made into the skull by a pistol ball when at full speed is 
clean and defined; that of exit larger and bevelled outwards. They 
are rarely complicated with fissures. When, however, the velocity of 
the ball is in a manner modified, there may be the same amount of 
“starring” at the wound as is seen by the civil Surgeon. 

In military as in civil practice the inner table of the skull is always 
fractured to a greater extent than the outer when the ball enters from 
without (vide Figs. 602-3, taken from Longmore’s article in ‘ Holmes’s 
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System ’; but the opposite condition exists when the ball passes through 
the skull on the opposite side of the cranium, the table of the skull 


corresponding to the point of exit of the ball suffering the most in 
both cases. 


In military as in civil practice the amount of external injury is no External 


indication of the amount of internal mischief. A spent ball, a frag- jMucation of 
ment of shell, a stone, may cause what appears to be only a contusion internal. 
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of. the scalp, yet a fracture may co-exist with such a contuéion, and Be 
considerable amount of ‘intracranial mischief follow. “The amount 
of bruising obvious to sight and the degree of concussion may have 
seemed trifling, and yet the remote consequences may be serious 
enough.” —~Longmore. 

Contusing Contused gunshot injuries without any external evidence of cranial 

shotsof head. wischief are at times associated with such intracranial injury as to be 
followed by a speedy death. ‘“Contusing and glancing shots,” says 
Dr. Neudorfer of Prague, in his ‘Manual of MiMary Surgery,’ “ will 
either occasion fissures, fractures, or depressions, or not interfere with 
the integrity of the skull at all, according to the velocity of the pros 
jectile and the elasticity and power of resistance of the bones.” 

Severe scalp wounds are generally caused by the impact of a pro- 
jectile at an acute angle. Under such circumstances the bone is often 
left intact, and little or no injury to the brain results, 

Injury to At a less acute angle, the bone may be bruised, scratched, or 

bone. furrowed, fissured, starred, or comminuted, and with these several 
conditions, more or less severe brain symptoms may be associated, 
the gravity of the symptoms depending on the severity of the concus- 
sion. 

Concussion in military as in civil experience means either a tem- 
porary suspension of brain functions, a contusion or laceration of the 
brain structure, or a more or less severe extravasation of blood upon or 
into the brain itself; a severe contusion of the skull without fracture 
being quite capable of producing a fatal laceration of a sinus. 

“A simple observation of the injury to the outer table, whether by 
sight or touch, will by no means necessarily lead to a knowledge of the 
amount of injury or chan ge of position in the inner table,’—Longmore. 

ae Indeed, it is quite possible for a piece of the inner table of the skull 
Shue that to be fractured and detached without any fracture of the external 
of outer. taking place, Thisis illustrated in Figs. 604-5, taken from the drawing 


Fra. 605. 
Fig. 604. ae 





Circular No. 6p Figs. 4 and 5, Washington. 


Fig. 604.—Exterior view of the afore-mentioned specimen. 
Fig. 605. re ga of the vitreous table of the frontal bone, without fracture of the 
external, 
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of what is believed to be a unique specimen (2818, A. M. M.), in the 
, United States Museum, published in Circular No. 6. 

When the external table has been ploughed off by the projectile, 
care should be taken not to mistake such an injury for a fracture of 
both tables with depression. 

In military, as in civil practice too, fissured fractures are 
mostly the result of blows by heavy projectiles, and fissures of the 
inner table witkout external evidence of the injury, occasionally 
occur. 

Comminuted fractures in both military and civil experience are also Comminuted 
chiefly local injuries, the force of the ball or blow expending itself on ‘8ctures. 
the injured spot. 

Wounds complicated with fracture and depressed bone without lodg- Wounds wit! 
ment of the projectile are most serious. Of seventy-six cases recorded ee 
after the Crimean campaign, fifty-five proved fatal, and of the twenty- 
one survivors twelve had to be invalided; “the severe concussion of 
the whole osseous sphere by the stroke of the projectile, the bruising 
and injury to the bony texture immediately surrounding the spot 
against which it has directly impinged, as well as the contusion of the 
external soft parts, so that the wound cannot close by the adhesive 
process, constitute very important differences between gunshot injuries 
on the one side and others.”’—Longmore. 

Fractures of the cranium from gunshot wounds are not unfrequently Ballet ofter 
complicated with the retention of the projectile. It may be that the Te#ned. 
ball has been flattened against the bone and lodged in the wound, or 
it may be that it has been split against the fractured cranium, one 
portion entering the skull and the other the integument. Under either 
circumstance, the segment that enters the skull may lodge either 
between the bone and the dura mater, or lacerate the membranes and 
enter the brain. Longmore gives a case in which there was a fissured 
fracture with slight depression, but no hole in the skull, where, after 
death, half the rifle bullet was found in the brain, the hole through 
which the half bullet had forced admittance having closed as soon as 
it had entered the skull. He gives, also, another precisely similar, 
which reflects great credit upon the Surgeon, Dr. B. Howard, of the 
United States, in which, from the presence of a single hair protruding 
from within the broken bone, it was inferred that a solid substance had 
entered the skull. Trephining was performed, a distorted Minié ball 
removed, and recovery ensued. 

Rifle bullets at the usual speed, however, in the majority of cases 
enter the cerebral mass, to make their exit, in some instances, at the 
opposite side of the skull, in others to rest beneath the opposite wall; 
at @imes, the ball takes a circuitous route. In all death follows, as a ee 
rule, no exception to this fact having been reported from the Crimean "°'"*"* 
war. 

TREATMENT.—To do nothing active when death appears imminent Treatment, 
is a duty the student has to learn, but in the primary treatment of head 
injuries in the stage of collapse, in military as in civil practice, there is « 
no more stringent rule than to abstain from interference, to wait and 
to watch. The patient should be relieved of all unnecessary dress; Immediate, 
no tight belts or garment being allowed to interfere with the respira- 
tion. He should be placed in the horizontal position, and when moved 
from necessity it should be done as gently as possible. When the 
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extremities are cold,extra covering may be applied, and artificiay warmth 
when possible. 

As the case develops, its surgical treatment ought to be conducted” 
on precisely similar principles to those laid down in former chapters. 
Practice is to be established on the preventive principle, to ward 
off intra-cephalic inflammation ; perfect quiet, cold applications to the 
head, and liquid food being the three essentials. Foreign bodies are 
to be searched after and removed with extreme caytion. When they 
have entered the skull, and still more the brain, all search is forbidden ; 
but when situated at the external orifice they should be taken away, and 
the sooner the better. Ifa ball be so impacted as to be immovable, the 
wound in the broken bone may be enlarged to favour its extraction, 
but no unnecessary interference with the cranium or its contents should 
be entertained. All foreign bodies in the integuments outside the skull 
ought to be taken away as soon as discovered. 

The opinion of most Surgeons is decidedly against the operation of 
trephining in gunshot wounds of the head. When the operation is 
entertained it should only be in compound fractures with depression 
attended with brain symptoms. The experience of the Crimean war, of 
our dwn as well as of French Surgeons—of the Schleswig-Holstein and 
Franco-Prussian wars as recorded by Stromeyer—of the Indian war as 
told us by Dr. Williamson, is, without doubt, decidedly against this 
operation. In the Crimean campaign, the trephine was only success- 
fully employed in four out of twenty-eight cases in our own army, and 
among the French it was for the most part fatal. 

The late American war, however, gives us a more favorable result, 
85 recoveries to 115 deaths, but the report itself states that “the data 
are not sufficiently complete to admit of fair comparative analysis,” so 
judgment must be withheld. 

In compound fracture, loose fragments may always be removed. In 
all penetrating wounds of the skull with lodgment of the projectile, 
operative interference is out of all question. 

As a rule, writes MacCormac, “ the largest proportion of good results 
will obtain amongst those cases where the amount of operative surgery 
has been at a minimum.” 

By way of summary, it may be remembered, that cerebral concus- 
gion, rupture of one of the cerebral sinuses, and fata] intracfanial 
hemorrhage may take place from a gunshot projectile without any ex- 
ternal marks of injury, and that a gunshot injury of the head followed 
by a scalp wound, without any cerebral symptom, may be followed by 
inflammation of the bone and meningitis. 

The vitreous or inner table of the skull may be fissured, depressed, 
and even detached, without any fracture of the external table. “he 
drawings taken from Circular V1 of the Washington War Department, 
illustrate the fact (Fig. 604-5), such accident being probably the result 
of a small projectile striking the cranium very obliquely. Fissure of the 
internal table may also co-exist with a linear fissure of the external table. 

A ball may gouge out a portion of the external table of the skull 
without injuring the cranial contents. 

A fragment or the whole of a ball may partially penetrate the skull 
and fall out, or be retained, or pass through it; the wound of exit 
through the thickness of bone, or through the two sides being larger. 
than the wound of entrance. 
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Penetrfiting and perforating fractures gf the cranium terminate 
favorably in quite exceptional instances. 

Hernia or fungus cerebri may take place .after gunshot, as after 
other injuries, and recovery in these cases may occur, the experience 
of Surgeons in the American war clearly showing that this result is 
more likely to take place without than with compression-or operative 
interference. 

Trephining may only be undertaken with a fair prospect of success 
in local fractures with depression and brain symptoms ; loose fragments 
of bone being always removed in all compound wounds. 


Gunshot Wounds of the Chest. 


These are returned as one in ten among the officers and one in seven- Gunshot 
teen amongst the men in the Crimean war; about 30 per cent. of these rh of 
died; in the American war the mortality was 73 per cent. pace 

Non-penetrating gunshot wounds generally recover, although they nop. 
are slow in healing, on account of the natural movements of the penetrating. 
ribs interrupting the process of repair. They are, moreover, apt to be 
followed by pleuritis, on account of the frequency of the ball taking a 
circuitous course beneath the skin round the walls of the chest. When 
the chest has been severely contused from a spent ball or a heavy 
fragment of shell, abscesses or even necrosis of the ribs are prone to 
follow the accident, and from the same character of accident where 
there is no fracture, the lungs may be injured, this result being like- 
wise met with in young subjects in civil practice when the chest is 
squeezed. Professor Longmore states that ‘“ ecchymosis, or at least 
congestion of the lung itself, to a partial extent, in all probability 
follows every non-penetrating gunshot wound of the chest of much 
severity.” The ribs may likewise be broken and driven in, as in the 
direct blows of civil life. 

Penetrating gunshot wounds are generally fatal, scarcely more than Penetrating. 
one in ten surviving, while death generally results directly from hemor- 
rhage, or from the consequences of secondary inflammation of the 
thoracic organs. The difficulties of diagnosis in these cases are as great 
as they are in civil practice, especially if the bullet be small and has 
entered obliquely near the scapula, or if the track of the bullet is . 
covered by sound skin. ‘It is only,” says Longmore, “by a combina- 
tion of symptoms, rather than by the presence of any one or other 
symptom, that a lung wound, can in many instances be diagnosed.” 
Penetrating wounds with lodgment of the ball are more fatal than 
perforating wounds, and a fracture of the rib at the wound of entry 
renders a penetrating wound more dangerous. When the lung has w,. naea 
beea wounded by a penetrating shot, shock, collapse, escape of air, lung. 
hemorrhage from the external wound and from the lung, hemothorax 
and dyspnoea are characteristic symptoms. The shock is, however, 
frequently less in penetrating than in non-penetrating wounds when 
the latter are attended with general concussion. It is remarkable that 
a lung may at times be completely traversed by a ball, and beyond the 
hemoptysis and dyspnoea of the tirst few days be followed by only the 
most trivial symptoms. ° 

External bleeding in chest injuries is also said to be more commonly gyternal 
due to laceration of an intercostal or the internal mammary artery than hemorrhage 
to a wounded lung. 
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Internal bleeding is the chief cause of death, but the Surgeon has no 
means at his disposal to make out the exact source of the hamorrhdge. 
A gush of blood from the mouth indicates the opening of a large 
vessel, but in more chronic cases the sources of the bleeding may be 
pulmonary or parietal. ‘The situation of the wound of entrance, or 
the course the ball has taken, inferred from the relative positions of 
the wounds of entrance and exit, will greatly help to determine the 
probable site of the bleeding, and to some extent its probable degree 
of gravity. Internal bleeding from a wounded irfiercostal artery is 
very rare.” 

Gunshot wounds of the heart are always fatal, although not always 
immediately. Ina case recorded in Circular No. 1II of the War Depart- 
ment of Washington the patient survived fifty hours, the pistol ball 
having wounded the right auricle. 

TREATMENT.—To arrest hemorrhage, to remove fragments of bone 
or foreign bodies, and to do nothing that can interfere with nature’s 
reparative processes, are the three great principles of practice to be 
observed. They are, indeed, precisely similar to those the civil Surgeon 
follows. In bleeding from an intercostal artery the best plan is to plug 
the opening, at least so says Professor Longmore. This may be done 
in the following way :—“ A large piece of linen is laid upon that part 
of the chest in which the wound is placed, and the middle portion of 
this linen is pressed into the wound by the finger, so as to forma kind 
of pouch. This pouch is then distended by sponge or lint pushed into 
it until the pressure arrests the bleeding ; on stretching out the corners 
of the cloth the pressure of the plug will be increased.” 

If the wound is not attended with hemorrhage it should be cleaned 
and lightly closed, the side being strapped up to restrain movement, 
Hermetically sealing gunshot wounds of the chest is reprehensible, 
The patient should be laid on the wounded side with the wound down- 
wards, to allow of the escape of discharges. 

In all other respects, the treatment of gunshot wounds is similar to 
that of others, and the remarks already made are applicable to them. 
Venesection is less commonly employed now than it was by the Surgeons 
of the Peninsular war, and in the American war appears to have been 
abandoned. The dangers of inflammation of the contents of the chest 
are the chief source of the Surgeon’s anxiety, and his aim ought to be 
to prevent them if possible, and when present to check them. Heemor- 
rhage should be treated by the application of cold, perfect rest, and 
the administration of opium. When empyema follows as a secondary 
result, a free outlet may be made for the accumulated fluid. 


Gunshot Wounds of the Abdomen. 


These are mostly penetrating, and non-penetrating wounds are often 
associated with some injury of the abdominal viscera. Longmore in- 
forms us that in the Crimean campaign, out of 115 non-penetrating 
wounds and contusions, 22 deaths occurred, these cases including those 
of injured viscera. When death follows a non-penetrating wound it is, 
as a rule, from sloughing of the abdominal walls. 

Penetrating gunshot abdominal wounds are generally fatal, nine out 
of ten of the Crimean cases, French and English, having been so re- 
corded. In the American campaign the mortality was 74 per cent. 
Shock is always very great, and collapse from hemorrhage the most 
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striking sfmptom. This is, indeed, says Lopgmore, “sometimes the . * - 
only symptom which will enable the Surgeon to diagnose that the viscera " 
are perforated. The mind remains clear, but the prostration, oppressive 

anxiety, and restlessness are intense, Should life be prolonged, signs 

of peritonitis will soon appear.” 

In musket-shot wounds, it is exceptional for any of the abdominal 
contents to escape from the opening; but when they do the nature of 
the wounded viscus will be indicated. The swelling of the margins of 
the wound accounts Tor this fact. 

Wounds of the liver are attended with a large mortality, and are Wounds of 
always complicated. Shock and hemorrhage are the usual immediate liver. 
causes of death; but when life is prolonged, peritonitis. Longmore Very fatal. 
saw only one case of recovery in the Crimea; while Dr. Otis records 4 
recoveries, in America, out of 32 cases of this form of injury. In 
Circular No. III of the Washington War Department 4 cases of reco- 
very out of 15 from this injury are recorded, and in one the gall- 
bladder was wounded. Wounds of the spleen are almost always fatal Of spleen. 
from hemorrhage; and are generally complicated with other injuries. 

Gunshot wounds of the stomach are not always fatal. They are Of stomach, 
made out to exist when the contents of the organ escape externally, or 
when, from the extent of wound, the viscus can be seen. They are 
always associated with vomiting of blood. Hennen records two good 
cases of recovery which occurred at Waterloo, and the well-known 
American case of Alexis St. Martin, reported by Beaumont, is another. 

Dr. Peters, of the United States Army, has also reported a case that 
occurred in the American war. Guthrie and Cooper give nine or ten 
others. 

When the wound is incised it should be stitched up. Opium should treatment, 
be administered with nutrient enemata. Nothing should be given by 
the mouth for some days. 

Gunshot wounds of the intestines are not necessarily fatal, although Shes ae 
instances of recovery are rare. Wounds of the large are not 80 bad a8 j 7h esting, 
wounds of the small intestine. Hemorrhage, and, if not, peritonitis, 
is the usual cause of death. Longmore relates one case in which 
recovery took place. Dr, Hamilton, of New York (1865), quotes eight 
cases of fecal fistula which terminated in recovery by natural pro- : 
cesses,*all having taken place in the late American war, and in the 
older writers many more might be found. Dr. Habershon has recorded 
a most interesting case of gunshot wound of the colon through the 
right loin, the patient dying four years subsequently from albuminuria 
(‘ Guy’s Keports,’ 1859). 

TREATMENT.—Absolute quiet is the most essential point to be Treatment. 
obsegved in these as in all other cases of abdominal injuries. The 
recumbent position should be enforced and maintained ander all cir- 
cumstances. Opium or morphia should also be given in repeated 
doses, no drug having a better influence in peritoneal inflammation. 
Absolute cleanliness of the wound should also be observed, but there 
should be no strapping or closing of the orifice. Simple nutritious 
food may be allowed and, as the case progresses, solids may graduall 
be taken. 

Fecal fistule appear to have a tendency to close by themselves. In 
the American cases they gave, in general, but little trouble in their 
management (Circ. No. 6, S. G. O., 1865). 
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With regard to exploring the track of the wound thé Surgeon 
should never forget, says Lidell (‘American Quart.,’ 1867), “that in 
the management of these cases, art, to be useful, must be the servant 
of nature, and must seek to do good by assisting her mistress in the 
efforts at repair, and not by the introduction of new and violent mea- 
sures which are liable to aggravate the original injury.” He believes 
that neither the finger nor any instrument should be used for ex- 
ploratory purposes, except in special cases. Dr. Otis, however, in Cir- 
cular No. III of the Washington War Department, issued in 1871, p. 
87, says that “the mortality of these cases is so great as to furnish an 
additional argument in behalf of Legouest’s proposition to incise the 
abdominal walls and explore the track of the projectile in certain pene- 
trating wounds. Thus only can the patient exchange the probability 
of inevitable death for the possibility of recovery, either through the 
prevention of extravasation by enterorrhaphy, or the bringing of the 
wounded viscus into apposition with the abdominal walls. For one, I 
am free to assert that where there is evidence that internal hemor- 
rhage or fecal extravasation is going on, what may be termed the 
‘ostrich plan’ of giving opium and making the patient comfortable 
should be abandoned; and I believe that prejudices similar to those 
that ovariotomy has successfully overcome in the last quarter of a 
century will be dispelled by the results of exploratory incisions in 
gunshot wounds of the abdomen before many years have elapsed.” 

Gunshot wounds of the bladder do not appear to be so fatal as the 
cases of ruptured bladder met with in civil life, Lidell reports two 
such cases where a good recovery followed, the projectile in both 
having passed completely through the organ. Guthrie has related six, 
in all of which recovery took place. MacCormac records a case in 
which the ball passed through the rectum and bladder, the feces for a 
time passing through the posterior opening, and the urine through the 
anterior. Both wounds closed by natural processes in seventeen days. 
In all of these the urine escaped externally through the wound made 
by the projectile, and thus prevented fatal peritonitis from taking 
place. Such instances as these indicate the proper practice to be pur- 
sued in all cases of ruptured bladder, viz. cystotomy, as for lateral litho- 
tomy. When foreign bodies have been carried into the bladder they 
should be removed, as a ball may remain in the bladder and become 
the nucleus of a calculus. Guthrie, Hennen, Cheselden, and Garengeot 
have given such cases, and Ballingall has collected nineteen. In 
Circular No. III of the Washington War Department three cases are 
recorded in which calculi were removed which had formed on bullets ; 
one where a stone had concreted upon an arrow-head, and one on 
necrosed bone. F 

Gunshot wounds of the face are serious from the fact that they are 
so frequently followed by secondary hemorrhage; and, as the deep 
vessels are usually its source, the difficulties of controlling it are always 
great. When this complication does not destroy life, good recoveries 
take place, wounds of the face always healing kindly and with little 
scar. When there is much logs of tissue, some secondary plastic opera- 
tioh may be required, and many are the instances of success following 
this practice. 

Gunshot wounds of the neck are serious according to the nature of 
the parts involved. When the large vessels and nerves are injured, a 
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« fatal regult generally takes place; and when the larynx or trachea is 
implicated, the risks of suffocation are great not only from the direct 
result of the injury, but from secondary edema; when this latter com- 
plication occurs tracheotomy should at once be performed. Wounds of 
the neck are very liable to be followed by septicemia. 

Wounds involving the vertebra are usually fatal, those cases alone 
recovering where the spinous or transverse processes are the parts 
injured. 

Gunshot woundé’ of the extremities include flesh wounds and con- Of _ 
tusions, fractures which are rarely simple, and compound fractures, ©Xtemtties. 
wounds of joints, and compound fractures into joints. 

All these may be complicated with some injury to the vessels and 
nerves of the part, and the lodgment of foreign bodies or projectiles. 

Gunshot flesh wounds usually do well unless complicated with lesions 
of the vessels and nerves. 

Fractures from gunshot wounds are sometimes simple, but more Causing 
commonly compound. When simple they are generally caused by blows fracture. 
from spent balls or other projectiles, the bones usually being split 
or comminuted and contused, not rarely split vertically into a neigh- 
bouring joint, the soft parts equally suffering. When compound the 
same comminution and splintering of the bone is commonly present, 
associated with other complications, such as severe laceration of 
the soft parts, involving arteries, veins, or nerves, with their at- 
tendant dangers, lodgment of fragments, or the whole of the foreign 
body in the bone or soft parts, and some joint complication from 
the splitting of the bone into the joint, or from direct injury to 
the joint. 

Military Surgeons, however, writes Professor Longmore (in ‘ Holmes’s Partial 
System’), meet with cases of partial fracture. “1. Removal of portion ftucture. 
of a bone by the projectile making a furrow in its passage across its 
surface, grooving it. 2. Removal by splintering off longitudinal frag- 
ments from the external cylindrical part of a bone. 3. Removal of 
part of the bone by completely punching out a portion, thus leaving 
a hole through the entire substance of the bone. 4. Partial fracture 
by driving inwards tpart of the external cylinder, and causing the 
fragment to lodge in the cancellated structure, with or without lodg- 
ment%f the projectile.” 

Of complete fractures, the peculiarity consists in the comminution, Complete 
and vertical splintering of the bone, and of the complete removal of fracture. 
some part of the shaft of the bone, the term “resecting fractures” Resecting 
being applied to such. One curious fact occasionally produced by the =turew: 
heavy conoidal ball is noticed in Circular No. VI of the Washington 
Wag Department, in which the bone is fissured and comminuted, 
though less than is common, at the point at which the ball impinges, 
while at two or three inches above or below this point a nearly trans- 
verse fracture of the shaft is produced. In some of the specimens the 
transverse fracture is not connected by fissures with the fracture pro- 
duced by the ball. These injuries, probably, are due to balls fired at ae 
short ranges. 3 

When conoidal bullets, writes Longmore, happen to strike on or below 
the trochanters of the femur they usually leave the head and neck of the 
bone intact, but cause fissures, which often extend to a lortg distance 
down the shaft; when they pierce the head of the bone all the parts 
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below usually escape fracture; when the neck is perforated the frac- 
ture generally extends both upwards and downwards. The samerule 
holds good with regard to the upper extremity of the humerus, although 
not in so marked a manner. 

In all these fractures, from the comminution of the fragments and 
the concussion the bone has sustained, osteomyelitis and septicemia 
are liable to occur, as pointed out by Jules Roux, of Toulon, in 1860 
(‘ Bulletin de |’Académie Impériale de Médecine’), and Longmore 
(‘ Med.-Chir. Trans.,’ 1865). J. A. Lidell showed that gunshot con- 
tusions of long bones are more fatal from this cause than comminuted 
gunshot fractures (‘ American Journal,’ vol. xlix). 

Fractures of the lower extremity are more liable to be followed 
by such blood poisoning than those of the upper, the susceptibility 
being much determined by the size of the venous canals; the larger 
and more numerous the veins of a part, the greater the danger of 
septicemia. 

In gunshot wounds of the pelvic bones Stromeyer believes the liability 
to pyemia to be very great, and that cold and exposure favour its 
development. 

Gunshot fractures of the upper extremity are far less fatal than 
those of the lower. “Unless the bone be extensively injured by a 
massive projectile, or longitudinal comminution exists to a great ex- 
tent, especially if also involving a joint, or the state of the patient’s 
health be very unfavorable, attempts should always be made to save 
the limb.”— Longmore. When the bone is much splintered an examina- 
tion by the finger for foreign bodies or detached pieces of bone should be 
made and their removal effected. Sharp points of projecting spicule 
should be sawn off, the most dependent wound being extended when 
necessary, or a fresh incision made for the purpose in a dependent 
position when only one wound exists, the case being then treated as an 
ordinary compound fracture. 

If the shoulder and elbow-joint be opened, and the condition of the 
soft parts, vessels, &c., is not such as to necessitate amputation, excision 
of the joint should be performed, the experience of the American war, 
as of all recent campaigns, indicating this very strongly. 

Gunshot wounds of the wrist too often demand amputation ; excision 
is not expedient, and where the major operation is not imperstively 
demanded attempts to save the limb should be made. 

The same remarks apply to injuries to the fingers and hand, and only 
such portions as are irreparably damaged should be removed; for 
the value of a piece of thumb and one finger, of whatever kind, is 
hardly to be over-estimated, and every effort should be made to preserve 
whatever parts can possibly be saved. 

Gunshot fractures of the lower extremity are far more grave accidents 
than those of the upper. Longmore lays it down as a general rule 
that ordinary fractures below the knee from rifle balls should never 
cause primary amputation ; while, excepting in certain special cases, in 
fracture above the knee, amputation is held by most military Surgeons 
to be a necessary measure. ; . 

The special cases are gunshot fractures of the upper third of the 
femur, especially if it be doubtful whether the hip-joint is impli- 
cated or nat; as in these the danger attending amputation is so great 
that the question is still open whether the safety of the patient is 
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© bestconshited by excision of the injured portion of the femur, by 
removal of detached fragments, and trusting to natural effects for 
union, or by resorting to amputation. 

The decision of the Surgeon must generally rest upon the extent 
of injury to the soft parts, the age, condition of the patient, and sur- 
rounding circumstances. If the femoral artery and vein have been 
divided any attempt to preserve the limb will certainly prove fatal. 

Amputation at thp hip-joint for gunshot wounds is generally fatal; Amputation 
so fatal, indeed, that it ought only to be undertaken when the lower 4¢ bip-joint 
limb is so mutilated as to render it a necessity, or when the great “" ae 
vessels have been injured. When any doubt exists as to the probability 
of saving the limb the operation should be postponed, and undertaken, 
if necessary, as a secondary amputation. 

The experience of all British and Continental Surgeons fairly endorses 
Longmore’s conclusions, that in gunshot fractures of the thigh, while 
the propriety of practising conservatism in the upper third is clearly 
indicated, amputation is the safest practice in gunshot fractures of the 
middle and lower third. 

M. Legouest, in an essay published in the ‘Mem. of the Society of 
Surgeons at Paris,’ believes that amputation at the hip-joint should be 
reserved for compound fractures complicated with injuries to the great 
vessels, and he advocates the postponement of the operation as long as 

asible. 
oe gunshot fracture of the head of the femur, where the soft parts Gunshot 
are not greatly injured or the bone comminuted, excision of the bone fracture of 
may be performed, the only case of recovery in the American war from ae of 
such an injury being where this practice was adopted. In Circular — 
No. ITI two such successful cases are recorded out of three, and they in- 
duce Dr. Otis to “xdd that these instances must place excision at the 
hip for gunshot injury amongst the established operations of surgery.” 

Out of eighty-seven excisions at the hip for injury in America, eight 
recovered. 

In fracture of the thigh the evil of transporting a patient is so of thigh. 
great that Stromeyer says, “I have, during the last campaign, lived to 
see what I expressed a desire for some years ago, when I wrote, ‘ Above ° 
all thiygs it appears to me to be necessary that cases of gunshot frac- 
ture of the thigh should not be transported to a distance, but should 
be carried on a stretcher to the nearest house, and the treatment 
carried out there.’”? He speaks most highly of the conservative 
treatment of all gunshot fractures. When operation is called for, pri- 
mary measures should always be preferred both for amputation and 
excision. 

I®fracture of the leg, conservatism has even a better chance, that is, Of leg. 
where the shaft of the bone is alone implicated; for when the knee is 
involved, amputation is generally held to be the rule of treatment, 
Excision should not be entertained, the results of experience con- 
demning the attempt. Langenbeck in gunshot wounds of the knee of kne 

‘ yecommends conservative treatment; amputation being alone required joiat. 
when the soft parts are severely injured and the bones shattered. He 
lays, also, the greatest stress upon the necessity of fixing the limb in 
some immovable apparatus, from the' moment of the injury to its cure 
(the plaster-of-Paris splint being preferred), coupled with the appli- 
cation of ice to the part, .In gunshot fracture of the shaft 
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of the leg bones not invojving joints, the same rules of prabtice, are’ « 
applicable as have been laid down for the treatment of fracture of the 
humerus, &c. 
Of ankle- In gunshot wounds involving the ankle-joint, amputation is the best 
joint. practice. In exceptional instances where the injury is slight, that is, 
where the bone is simply split into the joint, an attempt to save the 
limb may be justifiable. Excision as a primary operation is not de- 
_sirable ; as a secondary one, where an attempt to save the limb has been 
made and failed, Langenbeck’s experience is in favour of excision, nine 
out of eleven cases in which he did it after the Bohemian war having 
recovered ; but to obtain this result, he asserts that the complete immo- 
bility of the parts involved by means of the plaster-of-Paris splint or 
One of its congeners is indispensable. 
On With respect toamputation in gunshot fractures, every Surgeon since 
ampuisties Guthrie’s time believes that the primary should, as a rule, be preferred 
ee to the secondary. This primary amputation should also be performed 
as soon after the accident as possible. ‘There is no necessity to wait for 
the effects of the shock of the accident to pass away, and unless the 
collapse be very severe the hand of the Surgeon need not be stayed. 
When, however, the collapse is great, some little delay had better be 
observed, for it is then more than probable that some internal injury or 
other complication exists to prevent reaction. 
Chloroform | Chloroform or any other anesthetic may be used in military as freely 
may begiven. gg in civil practice. It has a powerful influence in preventing shock 
and allowing prolonged or double operations to be performed, which 
could not otherwise be undertaken, at least without extra risk. In 
military practice it should be remembered that a limb must often be 
sacrificed when in civil practice it might be saved; and that amputation 
is often substituted for excision on account of the impossibility of 
giving the part the necessary amount of absolute rest and the patient 
Longmore’s the attention that can only be found in a civil hospital, “for when 
vibe active operations are proceeding, and it is necessary to carry the 
wounded to any distance, the advantage of early removal of shattered 
limbs is obvious, especially when means of rendering the limbs immovable 
during the transport are defective or the transport itself has to be 
conducted over rough roads or in unsuitable vehicles, and the hopes of 
success from conservative treatment are thereby reduced almost to 
zero.” -—-Longmore. 
Gordon’s Dr. Gordon, the British commissioner accredited to the French army 
views. in the late war between France and Prussia, informs us that the conclu- 
sions the bulk of Surgeons arrived at as regards amputation were, that 
it was more suited than excision or re-section when its subject had to 
be carried on with the army; that excision and resection were fauch 
more likely to be successful when practised in the upper than in the 
lower extremity ; that excision of the knee, as a substitute for ampu- 
tation in case of gunshot wounds of that articulation, has sadly failed ; 
that the practice of conservative surgery in stationary hospitals fur- 
nishes no criterion of its suitability in movable hospitals, its require- 
ments involving such attention from the Surgeon as can alone be fully 
ied out when there are comparatively few cases of severity to attend 
to; and that in many cases, where the limbs are saved, thoy are 
MacCormac’s Telatively of little use. 


views. MacCormac urges that the mortality after primary is so very much 
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smaller than that attendant on secondary amputation, that this point 
cannot be too strongly insisted upon. 

The ‘ Surgical History of the American War,’ as prepared by the late 
Surgeon Otis and published by the American Government, is a mine of 


practical information on gunshot and other injuries incident to 
warfare. 


. OSTEOTOMY. 


When, in 1870, Mr. W. Adams reported his first successful case of 
subcutaneous division of the neck of the femur for the cure of a 
deformity the result of some old hip disease, he introduced to the notice 
of British Surgeons an operation of great value and of wide applica- 
tion, and which under the name of “Osteotomy ” has already won a 
high position in practical surgery. Mr. Adams, however, did not 
suggest the operation, but followed Langenbeck, who in the winter of 
1852 first performed it, and later on applied it to cases of rachitic 
deformity of the legs and others. At the present time Adams’s opera- 
tion as first described, or with certain slight modifications, is the one 
employed for the rectification of deformities in most hip cases. In 
Ogston’s and Macewen’s operation for the cure of bad cases of genu 
valgum, osteotomy is fully recognised. In the division of curved or 
bent bones, the result of rickets, it is being performed constantly, and 
as a means of correcting the deformities due to badly united fractures 
or unreduced dislocations it has a bright future. 

Indeed, experience has fairly proved that bones deformed by accident 
or disease may be divided by the saw or chisel through a small skin 
wound with an amount of safety which is somewhat startling, and that 
the operation has apparently attached to it a smaller number of risks 
than many others of a so-called minor character. 

Whether the saw or chisel be used is a matter of small importance, 
so long as either instrument is used carefully. For my own part I prefer 
the saw; it was the one I originally employed in my early hip cases, and 
I have greater confidence in dividing cleanly the bone I approach with 
the saw than with the chisel. When the saw is inapplicable, as in the 
divigion of bones above the ankle for badly united fractures, the chisel 
ta ee employed.. 

The wound must be kept clean during the operation, and for this 
purpose I hold with my left hand when grasping the bone operated 
upon a sponge fairly filled with warm iodine water, but carbolic lotion 
may be used instead. When the bone is divided and the limb brought 
into the required position, the wound may be closed and covered with 
io@form or carbolic gauze. The limb should then be at once fixed by 
some immovable splint such as Croft’s or other plaster-of-Paris bandage 
in the position in which it is eventually to be brought. 

- In the majority of cases repair goes on quietly and quickly, and in 
five or six weeks the required result is brought about. In exceptional 
cases suppuration has taken place in the line of bone section, and in a 
still fewer number one of the accidents appertaining to waginds, 
however trivial, has brought about bad results. Accidents to deep 
vessels have likewise been recorded, and in one a spiculum of the 
diseased bone perforated a large artery and necessitated a series of 
operative proceedings which ended sadly. Still all these evil results 
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are very exceptional. They should, however, be remembered ‘as warn- 
ings against Surgeons being too strong in their assertions of the absolute 
safety of the measure under consideration, and to remind them that 
interference with such tissues as living flesh, bone, and blood has its own 
dangers and risks, which exist in spite of the skill which may be brought 
to bear upon the case by the operating Surgeon, or the theory under 
which the treatment of the wound may be carried out. 

Osteotomy as an extension of subcutaneous suygery to bones is a 
great advance, and if not practised rashly is a valuable operation. Its 
special application to special cases has received consideration in former 
chapters. 


On Bone-setting. 


Bone-setters have acquired a position in this country, and the 
fact must be accepted as conclusive evidence that Surgeons have in a 
manner failed to give to the public the relief that has unquestionably 
been given by their unqualified and so-called ignorant fellow-workers ; 
rather than as an additional testimony to the acknowledged preference 
which a large number of the public undoubtedly have for the strong 
assertions and professed power of charlatans and quacks over the 
calmer views and less dogmatic dicta of the scientific school. 

With this feeling I propose to consider briefly where it is that our 
faults lie and how it is that they are to be remedied. And, first of all, 
where is it that Surgeons have failed? That the fuilure belongs more 
to the surgery of the joints than anywhere else is a truism, for the 
favourite expression of the bone-setter, that he has “ put in”? what was 
*‘ out” before, is a well-known phrase, and that the process of putting 
in is some sudden forcible movement of the joint in the way it should 
but would not go, with free movements of the joint in all possible 
directions, is a well-recognised form of practice. 

The conclusion, therefore, is tolerably clear, that where success follows 
the bone-setter’s effort, movement is given to a joint in which little or 
but impaired movement previously existed ; and that this is effected by 
the breaking down of adhesions, either in the joint itself or in the 
muscles and soft parts about the joint. In fact, his operation consists 
in the sudden rupture or freedom of parts that forbade tha, free 
movement of the articulation. 

Nothing need be said about the clicks, snaps, and sounds which are 
made to tickle the ears of the patients, and to make them understand 
how something that was out went into place, since these are only 
“tricks of the trade,” adjuncts to the empiric’s art, employed to secure 
the patient’s belief in his assertions. 

In one case a tendon, rigid muscle, or nerve, is doubtless freed where 
it was before fixed. In another an old adhesion, which gave pain when 
extended, is suddenly snapped. In a third, possibly some displaced 
tissue or slipped tendon is restored to its right place; some fibro- 
cartilage in a joint is replaced. In rarer cases, after fracture, some 
osseous union is broken through. In all, however, the result is the 
sane; movement is given where before it did not exist, or free 
movément is acquired where painful movement was previously 
experienced. 

That there are evils connected with the practice the experience of 
general Surgeons could produce ample proof. The present writer has 
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seen many ill results, In one, an impacted dracture of the neck of the 
femur, undergoing natural repair, was ruthlessly broken up and commi- 
nuted, and the man rendered an irremediable cripple. In another, an 
elbow which had been dislocated and reduced, and in which some 
stiffness followed, was hopelessly disorganized by rough and needless 
manipulation. A hip-joint undergoing a good cure with anchylosis, 
having been broken down, underwent suppuration, which ended in the 
death of a valued gife which would otherwise have been spared. 

These and more than these, speaking cases, illustrate the,dangers of 
® practice which has much good in it if rightly directed, and likewise 
much evil if wrongly and recklessly undertaken, especially if under- 
taken without knowledge of or care for a scientific diagnosis before 
treatment. 

It is, however, the Surgeon’s duty in these, as in all other cases, to 
seize the good and avoid the evils of a practice which, doubtless by 
chance, at times does much good ; and there is no doubt that, for fear 
of doing harm, Surgeons often let the good go, and thus allow their 
patients to pass into the hands of charlatans. 


He ought, therefore, in cases of stiff joint, more particularly after tts advan. 
sprains and injuries, when all signs of over-action or inflammation have tuges. 


subsided, give an anesthetic, and employ sudden forcible movement. 
He ought to guard against stiff joints in the treatment of those in- 
juries by employing passive movements earlier in the progress of the 
case than he has been wont to do. He ought, in many obscure affec- 
tions of joints and limbs, the result of twists, sprains, or injuries, for 
diagnostic as well as curative purposes, give an anesthetic, and so 
manipulate the joint and limb as to discover if possible, and to dis- 
lodge or replace if present, what evidently interferes with motion at 
the time, and may continue to do so in the future. 

In cases of limited disease of the joints there is no doubt, also, that 
much may be done to prevent stiffness and to correct it when present ; 
but in such cases a great appreciation of the changes in and about the 
joint which preceded the stage of stiffness is all-important, first as a 
guide to know what prospects there may be of giving the movement 
that is so desired, and, secondly, as to the risks that must be run to 
wi it. 

hen the anchylosis or stiffness has been brought about by a long 
series of joint changes any attempt to break down united parts must of 
necessity be difficult, futile, and dangerous in the extreme. 

When it is probably due to some peri-articular inflammation the 
prospects of obtaining a good result are better. At the same time it is 
to be admitted that the ultimate results of breaking down adhesions 
about or in joints that are the result of disease, with the view of giving 
movement, are not satisfactory. Movement for a time may be secured, 
but the stage of immobility is again soon reached. 

On the whole, by way of summary, it may be said that the stiffness 
of a joint following a sprain or injury may generally be treated with 
success by rapid manipulation, followed up by passive movements 
through the entire range of joint movements ; whereas the stiffpess of 
& joint due to disease can rarely be so treated without harm. 

But in no case should forced flexion or movement be employed when 
any local signs of inflammation are present. 
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CHAPTER XXXV. 
ANESTHETICS. 


WHEN Sir H. Davy’s attention was drawn in 1798 to Priestley’s 
nitrous oxide gas by Dr. Mitchell’s theory that this gas “ was the prin- 
ciple of contagion, and capable of producing the most terrible effects 
when respired by animals in the minutest quantifies, or even when 
applied to,the skin or muscular fibre,” and when he with Southey, the 
then Poet Laureate, and Coleridge, the philosopher, inhaled it with 
‘sufficient frequency “to establish the fact that the gas possesses an 
intoxicating quality, to which the enthusiasm of persons submitting 
to its operation has imparted a character of extravagance wholly incon- 
sistent with truth” (‘ Life of Davy,’ by Paris, 1831), he little thought 
that he was then laying the basis of experimental investigations that 
were to form an epoch in the history of the world or rather of man- 
kind, and to end in the introduction into practice of a new power, 
which, being of inestimable value to the general public, is of nearly 
equal value to the medical profession, and has been the means of revolu- 
tionising surgery to an extent which few are aware of; for the “most 
terrible effects” with which this gas was credited have been trans- 
formed into the beneficial effects brought about by anesthetics. 

In the present work, I have neither space nor inclination to go fully 
into the history of the subject. To the works of Snow, Sir James 
Simpson, Sansom, Druitt, Holmes, Dr. Marion Sims, MM. Perrin and 
Lallemand, I must refer the reader for full particulars on this subject. 
I shall content myself by recording the fact, that Dr. Crawford W. 
Long, of Athens, Georgia, was the first Surgeon who, in March, 1842, 
performed a surgical operation while the patient was completely angs- 
thetized by the inhalation of sulphuric ether. Dr. Marion Sims 
(‘ Virginia Medical Monthly,’ May, 1877), remarks, “That the honour 
of the first public and authentic trial of surgical anesthesia, by the 
aid of means newly discovered, belongs to an entirely obscure dentist, 
Horace Wells, of Hartford, Connecticut” (M. Perrin), this dentist 
having employed Davy’s nitrous oxide gas in dentistry in 1844 with an 
excellent result. In 1846, Morton, Wells’ late partner, introguced 
into practice at Massachusetts Hospital the use of sulphuric ether, 
probably on the suggestion of Dr. Jackson. In 1847, our own Law- 
rence, of St. Bartholomew’s, on the suggestion of a student, Mr. 
Furnell, now Principal of Madras Medical College, used chloric ether 
for the same purpose (‘ Holmes’s Syst.,’ vol. 5, Ed. 2), and in the 
autumn of the same year, Sir James Simpson gave to the profession 
the active principle of the chloric of ether, the chloroform, on the 
suggestion of Mr. Waldie, of Liverpool, and since then this drug or 
ether, separately or combined, has been in general use. 

Other anzesthetics, however, have been introduced, the bichloride of 
methyline being the most popular. 

How anesthetics act upon the body is not yet determined, although 
it is folerably certain that the ultimate result is absolute paralysis of 
the nerve centres, cerebral and spinal. To this end a patient passes 


; through, jirst, a stage of cerebral excitement ; next, cerebral insensi- 


bility and loss of sensation; thirdly, loss of voluntary motion; and, 
lastly, loss of reflex action, the brain losing its power before the spinal 
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* cord; alfsolute paralysis and anmsthesia exigting only when both nerve 

centres are completely under the influence of the inhaled drug, the nerve 

supply of the respiratory and circulatory systems alone excepted. In- 

deed, it is upon this fact that the practical value of all anssthetics is 

based, the Surgeon aiming at producing paralysis of the muscles of the How 

trunk and extremities only, and not those of the respiratory or circu- sostron fe 

latory systems. In a general way there is a wide interval between the 

two effects; in exceptional instances this interval is abridged ; in such 

the heart and respiratory system suddenly become affected ; and it is 

under these circumstances that sudden death takes place. 

Chloroform, like many other drugs, does not act alike in all indi- 

viduals, some being very susceptible to its influence whilst others are 

the reverse. Like all anesthetics, it increases at first the force of the 

heart’s action, although this effect is slight and transient, the heart 

acting with less than its natural force when complete anesthesia is 

produced. When a patient is brought quickly under the influence of 

an anesthetic the heart’s action may be suddenly arrested, Brown- 

Séquard believing that under such circumstances “it is by the reflex Cause of 

influence due to the sudden irritation of the branches of the par vagum a a of 

in the lungs that chloroform has killed in the very rare cases in which ner hada 
the heart’s action had been stopped before the respiration” (‘ Lect. arrest of 
on Phys. of Nerv. System’). respiration. 
Moderate doses of chloroform tend to weaken the heart’s action Respiration 
after their first stimulating effects have passed away, the respiratory Usually 

act usually ceasing before the circulatory when death is the result, ‘oss rs 
Thus danger increases with the degree of stupor produced. 

Ether is said not to depress the action of the heart to the same Ether. 
extent as chloroform. Of late it has grown rapidly into favour, and it Advantages 
is said by its advocates to be more safe than any other anwsthetic., It 9nd disad- 
should be given with sufficient freedom to bring the patient under its Bia 
influence before the blood becomes saturated. 

When the upper eyelid can be raised without muscular resistance Guides to 
and no muscular contraction is caused by touching the cornea, the Se 
patient is, as a rule, sufficiently under the influence of the anesthetic eget 
for surgical purposes. 

Regpiration generally, but not invariably ceases before the action of 
the heart, and death may be due either to the failure of the heart’s 
action or to that of the respiratory function. 

After death, all the cavities of the heart are distended; the cases in ?o8t-mortem 
which the left side is empty being only exceptional. Chloroform is puseevaleous: 
more commonly fatal in the struggling stage than in any other. 

Billroth asserts “ that during the stage of excitement violent mus- 
cultr efforts may give rise to apoplexy, especially in individuals with 
disease of the heart, rigid arteries, or emphysema. Of most consequence 
in this stage, however, are the contractions of the muscles of masti- 
cation and the posterior muscles of the tongue. By means of the 
stylo-glossi and the glosso-pharyngei the tongue is drawn spasmodically 
backwards, pressing the epiglottis down so as to close mechanically the - 
aperture of the larynx. Such patients become blue in the face, and 
die suffocated, not through the direct action of the chloroform, but 
from the mechanical privation of air,’”’ unless the tongue be well drawn 
forwards, or chin tilted upwards. 

Anesthetics affect the brain of different people in as many ways as 
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drunkenness. One will beequarrelsome, a second violent, a third senti- 
mental, and others maudlin, melancholic, or merry. 

In epileptic subjects, I have seen patients pass through some epileptic 
convulsions during their progress towards narcosis. 

The best rules for the administration of chloroform, ether, or any 
anmsthetic are those given by the Chloroform Committee of the Royal 
Medical and Chirurgical Society of London, 1864. It was my privilege 
to act as one of the members of that body, andeall my subsequent 
experience has convinced me of the value of the suggestions then laid 

own. I quote them in full with only a few modifications. 


Rules relating to the Administration of Anssthetics. 


Anesthetics should on no account be given carelessly or by the 
inexperienced ; and, when complete insensibility is desired, the attention 
of its administrator should be exclusively confined to the duty he has 
undertaken. 

Under no circumstances is it desirable for a person to give an aneese 
thetic to himself. 

It is not advisable to give an anesthetic after a long fast, or soon 
after a meal, the best time for its administration being four or five hours 
after food has been taken. 

If the patient is much depressed, there is no objection to his taking 
a smal] quantity of brandy, wine, or ammonia, before commencing the 
inhalation. 

Provision for the free admission of air during the patient’s narcotism 
is absolutely necessary. ; 

The recumbent position of the patient is preferable; the prone posi- 
tion is inconvenient to the administrator, but entails no extra danger. 
In the erect or sitting posture, there is danger from syncope. Sudden 
elevation or turning of the body should be avoided. 

An apparatus is not essential to safety if due care be taken in giving 
the anmsthetic. Free admixture of air with the anwsthetic is of the first 
importance; and, guaranteeing this, any apparatus may be employed. 
If lint, or a handkerchief, or a napkin is used, it should be folded as 
an open cone, or held an inch or an inch and a half from the face. 

Chloroform should invariably be given slowly. Sudden increase of 
the strength of the anesthetic is most dangerous. Three and a half 
per cent. is the average amount, and 44 per cent., with 954 of atmo- 
spheric air, is the maximum of the anesthetic which can be required ; . 
given cautiously at first, the quantity within this limit being slowly 
increased according to the necessities of the case, the administrator 
being guided more by its effect on the patient than by the am@unt 
exhibited. Ether may be given more boldly. ; 

The administrator should watch the the respiration of his patient, and 
must keep one hand free for careful observation of the pulse. 

When patients hold their breath, more air should be admitted; and 
when the movement of swallowing is seen, it should be accepted as 
evidence that the anmsthetic is stronger than necessary. On any 
souyd of stertor fresh air should be admitted. 

The patient who appears likely to vomit whilst beginning to inhale 
the anesthetic must be at once brought fully under its influence; the 
tendency to sickness will then cease. 

The occurrence, during the administration of an anmathetic, of sudden 
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° pallor, litidity of the patient’s countenance, or sudden failure or flickers 
ing of the pulse, or feeble or shallow respirations, indicates danger, 
, and necessitates immediate withdrawal of the anasthetic until such 
symptoms have disappeared. The chin should be raised as much as 
possible from the sternum, and if this movement fail to open the 
larynx the tongue should be pulled forward and the head drawn back. 

Nélaton and Marion Sims advise the inversion of the body with the Inversion 
view of throwing what blood there is wholly to the brain, on the theory % body- 
that death from chloroform is, as a rule, due to syncope, or to cerebral 
anemia. In the more threatening cases, commence instantly with 
artificial respiration, whether the respiration has failed alone or the Artificial 
pulse and the respiration together. Galvanism may be used in addi. Te#piration, 
tion to artificial respiration, but artificial respiration is on no account 9@!vanism. 
to be delayed or suspended in order that galvanism may be tried. 

In extreme cases laryngotomy may he required. Laryngo- 

Few, if any, are insusceptible to the influence of anmsthetics, from ‘™Y- 
two to ten minutes being required to induce anesthesia. The time 
varies according to age, temperainent, and habits. 

The mixture of alcohol 1 part, chloroform 2 parts, and ether 3 parts, Chloroform 
which should be mixed fresh before use, should be given in the same way si pitas 
as chloroform alone, care being taken, when lint ora handkerchief is 
used, to prevent the too free escape of the vapour. 

In Vienna the favourite mixture is three parts of ether to one of 
chloroform. Billroth employs chloroform three parts, ether one part, 
and alcohol one part. 


, 


Use of Anesthetics in Surgical Operations. 


Any person fit for a severe operation is a fit subject for an anesthetic, 
but no one is so free from danger that care in watching its effects can 
be dispensed with. The cases requiring the greatest vigilance are not 
the young and delicate, for whom a small dose suffices, but the strong, 
who inhale deeply and struggle much. Ether is probably better for 
those suspected of fatty degeneration of the heart, although asa rule 
such cases are eminently satisfactory under chloroform. 

In phthisis, when an operation is unavoidable, anesthetics may be Phthigis no 
given with impunity. bar. 

Fot all operations upon the jaws and teeth, the lips, cheeks, and 
tongue, anesthetics may be inhaled with ordinary safety. By care 
and good management, the patient may be kept under their influence 
to the completion of the operation. In these cases blood, as it escapes, if 
not voided by the mouth, passes into the pharynx. If any small quan- 
tity finds its way through the larynx, it is readily expelled by coughing. 
In@perations upon the soft palate, fauces, pharynx, and posterior nares, 
if sudden or severe leemorrhage is likely to occur, it is not advisable 
to induce deep insensibility. In cases requiring laryngotomy and tra- 
cheotomy, anesthetics may be employed with safety and advantage. 

For operations upon the eye, involving the contents of the globe, the As to its 
use of anwsthetics is open to objection, on account of the damage which tie 
the ae may sustain from muscular straining or vomiting. If, em- operations. 
ployed, profound insensibility should be induced. Recent experience 
tends rather to prove that anwsthetics may be used without fear in 
most eye operations, 

In operations for hernia, and in the application of the taxis, : 


n shock. 
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thetics act most beneficialjy. For most operations about the’anugand ° 


perineum, profound anesthesia is positively demanded. 

In the condition of shock or of great depression as after hemor- 
rhage, the careful administration of anwsthetics diminishes the risk of 
an operation. 

In all cases other than those specially referred to, it is sufficient to 
state, so far as a mere surgical operation is concerned, that ansesthetics 
may invariably be administered. ; 

The continuous vomiting occasionally induced by and following upon 
the inhalation of anesthetics, may be injurious by consequent exhaus- 
tion, as well as by mechanically disturbing the repair of a wound. 
With this reservation, they do not appear to interfere with the recovery 
of patients from surgical operations. 

Statistics.—The results of 2586 capital operations performed before, 
and of 1847 performed since, the introduction of anmwsthetics, which I 
collected from all authentic available sources, show that the rate of 
mortality has not been increased, even though much graver operations 
have been done under the influence of anesthetics. The risk attending 
the inhalation of chloroform is very small, being about 1 in 8000 
administrations. This is enough to forbid its use in trivial cases, but 
not enough to do so in cases of capital operation, or where for purposes 
of diagnosis it is required. In children it is very safe. 

The best instrument for the administration of chloroform I believe 
to be that of Jun- 

Fia. 606. ker (Fig. 606). ‘In 
it a drop of chlo- 
roform vapour is 
vaporised by each 
full compression 
of the air-ball, and 
astronger vapour 
cannot be given. 
It may be em- 
ployed without 
the mouth-piece. 
If the ball is, com- 
pressed efore 
each inspiration 
no vapour will be 
lost. Iuse nothing 
but this in my 
own practice. The 

Junker’s chloroform inhaler. older instrurent 

which I intro- 

duced at Guy’s in 1864 (Fig. 607) is, however, portable and good. It is 

not complicated by any valves, but is merely a mouth and nose-piece 

lined with lint, with openings to admit air freely (Fig. 607). Within 

the last few years, Skinner’s inhaler, composed of a framework of 

wire, covered with a layer of flannel, fastened to the frame by a gusset 
and tape, and a handle, has found much favour, and is very useful. 

Clover’s apparatus is, however, very good when it can be obtained. 
It is composed of an india-rubber bag into which chloroform or any 
other unesthetic is pumped, mixed with atmospheric air. Clover 
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employs 8 or 4 per cent. of chloroform. It is, however, a cumbersome 
apparatus, and cannot be at universal cofhmand. When he gives 
Nitrous oxide gas at first and follows it up by ether, his apparatus is 
equally satisfactory. For ether or the anesthetic A. C. E. mixture 
the leather bottle-shaped apparatus, as suggested by Dr. Golding Bird, 
or the one figured above as made for Mr. Rendle and improved by 
Morris (Fig. 6074) is very valuable. 

The bichloride of methylene is recommended to our notice as an Bichloride of 
anesthetic of grea? power. Patients are said to be brought under the methylene. 
influence of the drug in twenty or thirty seconds, and to recover from 
it rapidly with little inconvenience. No sickness or headache is said to 
follow its use, unless the inhalation has been continued for many minutes, 
or a second dose is given to keep up the effect. Of course, if the inhala- 
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Chloroform inhaler. Inhaler with bottles and =“ Perforated inhaler as applied. 
strap complete. Rendle’s inhaler as improved 
by Morris. 


tion be prolonged, the after-effects resemble, though in a less degree, 
those of chloroform, save the one—absence of muscular excitement. 

Dr. Bouchut (‘Gazette des Hépitaux’) recommends the use of 
chloral as an anesthetic for children. He gives one dose, not ex- 
ceeding forty-five grains, in children under three years of age. In 
half an hour the patient is asleep, and in an hour insensible. ‘The 
anesthesia lasts from three to six hours, and is followed by no un- 
pleasant consequences. Thirty grains may be given without danger, 
Bouchut says, to children between two and five years of age (‘ Brit. 
Med. Journ.,’ Nov. 16, 1878). 

In abdominal surgery, such as ovariotomy, Keith has said that ether is 
less prone to be followed by sickness than chloroform, and if th eusccess 
of an operation is any argument in its favour, Keith’s must be quoted. 
I Mave for some years employed the mixture recommendedby the Chloro- 4. ¢. E. 
form Committee—of Alcohol, Chloroform, and Ether—and think well mixture. 
of it. I believe it to be as good as chloroform, and less likely than any 
other to be followed by that bane of all anzsthetics, vomiting. 

In the operations of dentistry and all short measures, the nitrous you. 
oxide gas is of great value. oxide. 

After the use of any anesthetic, everything should be given cold for After. 
twelve or twenty-four hours to prevent sickness; ice, indeed, may be treatment. 
sucked with advantage; and ice and milk is a very favourite mixture. 

If hot food be given, vomiting is far more likely to appear, or to be 
aggravated. 
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Secondary Uses of Anwsthetics. ° 


Anesthetics, however, have other uses than the destruction of pain. 
As aids to diagnosis they are of priceless value, both to the physician 
and Surgeon. To the Surgeon they have also opened up new fields for 
his scientific art which were formerly but little known. I shall point 
them out, however, but briefly, quoting from a lecture I had the honour 
of delivering at the Hunterian Society in 1870: 

“ Chloroform as an aid to diagnosis stands second o no means which 
we have at our disposal. To the physician who has a difficult case of 


sblominal abdominal tumour, what facilities it gives him for its thorough in- 


ours. 


hildren. 


vestigation. Suspected tumours become phantoms; so-called movable 
kidneys slide away, and indefinite conditions become clear and in- 
telligible. With how much greater certainty a physician can think 
over a doubtful case, decide upon its nature, deliver his opinion, 
and treat it when he has adopted this means of investigation. In 
hysterical subjects, it renders a thorough abdominal examination a 
possibility, when no such otherwise existed; and in what class of 
cases, may I ask, is it more necessary to make a positive diagnosis than 
in this? In my own practice it enabled me on one occasion to make 
out a pregnancy when an ovarian tumour had been diagnosed by men 
whose authority was undoubted, and in a patient whose position in life 
rendered the suspicion of pregnancy almost a libel. Indeed, the ova- 
rian nature of the disease was looked upon as so decided, that my aid 
was sought solely for the operation. In this case an examination of 
the abdomen was impossible, from hysterical sensibility ; but under, 
chloroform all difficulties disappeared. To the physician-accoucheur 
may I not also assert it to be equally valuable for diagnostic purposes P 
To answer this fully is out of my province; but I have known a case 
of cystic disease of the uterus, which was about to be operated upon as 
an ovarian tumour, made out by the use of the uterine sound, with the 
patient under chloroform, when an examination by the same instru- 
ment made before had failed to yield any such evidence. In the 
surgical diseases of children is it possible to over-estimate its value ? 
With what gentleness can difficult examinations be now made of in- 
jured limbs; and with what certainty can we now apply our treat- 
ment! In sounding for stone what facilities it affords! In gerteral 
surgery what new fields has it not opened? Would nephrotomy or 
nephrectomy have been entertained ? Where would ovariotomy have 
now been, may I ask, had not chloroform been in use? Would it 
have been an established operation in surgery? Could it have been so 
successful? The answers to these questions, I think, are plain; they 
must be in the negative. It is true the operation had been performed 
before its introduction; it had been successful in a few cases, but it 
had almost fallen out of practice; its revival was due, without doubt, to 
chloroform, and its present established position to the general use of that 
drug. No operation requires more gentleness and nicety ; and how could 
these essential points of practice be applied with a patient writhing 
under the agonies of an abdominal section? To all abdominal surgery 
the safne observations are applicable, although they may not tell, per- 
haps, with the same force. Without anesthetics could Bigelow have 
ae his rapid lithotrity ? and would Thompson have practised so 

Idly his operation of cystotomy for the removal of bladder tumours P 
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‘ “Let us now refer to another class of cases—to that large one In plastic 
nown as belonging to plastic surgery. How many cases of vesico- *UTsery. 
or recto-vaginal fistula were successfully treated by operation before 
chloroform was introduced? At Guy’s Hospital I can find no 

record of such. The physician-accoucheur used to cauterise the 
margins of the fistula, it is true, but, I fear, with poor success; for I 

have never heard of a case of any size being’so cured. At the present 

day these cases are now to be cured by operation with as much cer- 

tainty as any otheroclass. They have, in truth, been moved from the 
incurable to curable affections. And yet these instances of plastic 
surgery are only a portion of those which I might enumerate. 

“Tn the treatment of deformities about the mouth, nose, and eye; 
in the division of cicatrices after burns; in the treatment of ruptured 
perineum, with all its complications—what innumerable cases might 
be quoted now, against the few of former times! 

“Again: in the operations of bones and joints, how many of the In bone 
improvements in our practice are there that may not be put down to °Perations. 
the use of chloroform ?—operations for necrosis in particular. How 
rare these were, and how unsatisfactory they must have been before its 
introduction! I can recall a few which I saw in my student’s days 
with no pleasant feeling. How common they are now, and how 
successful! Taking Guy’s as a type of the metropolitan hospitals, 
an operation for necrosis can always be found for operating days—the 
operation is so frequent and so satisfactory. In the removal of bone 
from joints, in the excision of joints, it is only fair to believe that a 
great purt of the success which now attends the practice is to be 
attributed to the use of an anesthetic. How many hands and feet, 
which would formerly have been sacrificed, are now saved by the 
removal of diseased bone, it is difficult to estimate. Would Sir W. 

Fergusson have framed the phrase ‘ conservative surgery,’ and could it 
have been adopted, before the introduction of chloroform ? 

“In the treatment of aneurisms have not like improvements to Inaneurisms, 
be recorded? Has not chloroform rendered possible the cure of 
aneurism by pressure? Has it not also rendered the practice of 
torsion of arteries for the arrest of hemorrhage a practical success, 
thus simplifying surgery ? How many cases of strangulated hernia Strangulated 
are nyw reduced, which in former times would have been submitted hernix. 
to strange treatment and to a delayed operation? How simple it has Dislocations. 
comparatively rendered the reduction of recent dislocations. Where 
are now the pulleys, the ropes, and the other frightful mechanical appli- 
ances, that were used of old for the reduction of dislocations of the hip, 
shoulder, and other joints? Are they not decaying in the lumber-rooms 
of our hospitals; and has not the use of chloroform made the reduction 
of dislocations by manipulation a reality? On one occasion I reduced 
with ease, by manipulation, a dislocation of the elbow-joint backwards, 
complicated with fracture of the humerus, which would probably have 
been left unreduced before the introduction of the anesthetic, and more 
recently the head of the humerus dislocated on to the dorsum of the 
scapula, complicated with fracture through the tuberosities. 

‘“* Let us contrast for one moment the operation of perineal section or 
atricture as it was and is now performed. Do we not all remember 
it as one of the most unsatisfactory and unsuccessful of surgical opera- 
tions? Do not we know it to be one of the most satisfactory and 
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successful? Indeed, I might continue the contrast between the pre-antes- 
thetic period and the prestnt ; but I think I have said enough to show 
that to the introduction of chloroform many of onr best improvements 
in surgical practice are to beattributed. For the Surgeon it does away 
with ull excuse, if any ever existed, for hurry in an operation. He can 
take his steps in it with deliberation, and make it a certainty. We 
never see now, happily, a theatre full of spectators observing the opera- 
tion watch in hand ; and I trust there are few, if any, Surgeons who at 
the present day sacrifice safety and certainty in (heir operations for 
expedition and display. The use of anwsthetics has rendered the prac- 
tice of surgery safer, surer, and more scientific. It has removed diffi- 
culties from the practice of our art which before were insurmountable, 
and has rendered possible innumerable things that could not in former 
times have been entertained.” 

Local anesthesia may be brought about by freezing a part, as sug- 
gested by Dr. J. Arnott, or by means of the rapid evaporisation of pure 
anhydrous ether, as practised by Dr. B. W. Richardson. Both are 
valuable means of diminishing pain where anwsthesia by inhalation is 
forbidden or inapplicable. Arnott’s plan is carried out by mixing up 
finely pounded ice in a gauze net or thin translucent india-rubber bag, 
with half its bulk of powdered salt, the net being placed over the part 
to be benumbed. If well applied, it renders the skin at onee pale and 
bloodless, and if continued, of a tallowy death-like aspect ; when too 
long applied it may produce frost-bite or chilblain. 

Dr. Richardson’s ether spray is a more elegant, as it is a more 
effectual, mode of applying local anmsthesia than ice. It is worked by 
his well-known apparatus, consisting of a tube with india-rubber bail 
and second spring ball to make the current continuous, the air being 
pumped in through this tube into a bottle containing anhydrous ether of 
a sp. gr. 0°723 and of a boiling point of 96° Fahr. Through the stop- 
pered neck of this bottle a glass tube is passed, which reaches at one end 
nearly to the bottom of the bottle, and at the other, is fitted with a 
point, with one or more perforations through which the ether is forced 
in a fine spray, this spray being directed upon the part to be benumbed 
(Fig. 608). 


Fic. 608. 





Dr. Richardson’s apparatus. 

For opening abscesses, taking out small tumours, the removal of 
external piles, and other minor operations, this local anesthesia is of 
great value; but in graver surgical acts, it is inapplicable, as it only 
affects the surface and is but skin-deep in its influence. 
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CHAPTER XXXVI. 
AMPUTATION. 


WHEN a limb is saved by the excision of a joint, and life prolonged General 
by the application of a ligature to, or the torsion of a wounded or dis- remarks. 
eased artery, surgical science claims a triumph; and surely an equal 
triumph ought to ge accorded to her, when, by the removal of a part 
that interferes with its duties, life is rendered more valuable; or by 
the amputation of a limb that is irreparably injured or diseased, death 
is averted. To say that amputation is an opprobrium of our art is to 
take a narrow view of its objects, since as the first object of the Surgeon 
is to save life, the necessary sacrifice of a limb becomes the truest “ con- 
servatism.”’ To sacrifice a limb unnecessarily is an error which the 
surgical mind would never willingly cominit, although to sacrifice life 
in the feeble effort to save a limb is one of far greater magnitude. It 
is an error, however, that timid Surgeons are too likely to fall into when 
inoculated with the narrow views of a spurious conservatism, since to 
leave a limb alone with the hope of saving it is a passive act of the pro- 
fessional mind that requires no effort; while to make up the mind to 
act requires courage backed up with knowledge and a full sense of 
responsibility. The operation of amputation itself requires nicety and 
well-applied mechanical skill; but to determine upon its necessity or 
otherwise requires a high order of knowledge, a careful balancing of 
probabilities, and much decision. i 

elt is not my intention to discuss, in the present chapter, the con- 
ditions under which amputation may be called for, since these have been 
fully considered in the different chapters devoted to such injuries and 
diseases as may require this treatment. I propose simply to consider 
amputation as an operation, to point out the best modes of its per- 
formance under the different conditions in which it may be demanded, 
and to describe the various forms of operation as applicable to different 


parts. 
To supply the history of amputation would be an interesting but a Its history. 
too extended process. In‘ Cooper’s Surgical Dictionary’ and ‘ Holmes’s e 


System’ two able articles will be found upon the subject which contain 
all that can be desired. For the present purpose it will be enough to 
state that the first amputations were performed by the circular method, 
the soft parts being divided down to the bone by a circular sweep of Cireular 
the knife (vide Celsus), the hemorrhage being arrested by the red-hot amputation. 
iron, and the bone divided by a saw. 

About 1718 J. L Petit, the French Surgeon, who improved the tour- 
niq@et now known by his name, as well as our own great Surgeon, Ches- 
elden, suggested that the skin and fat of the limb to be removed should 
be first cut through and retracted, and then the muscles and bones 
divided as high as they were exposed. Still later, Louis, of Paris, 
adopted the practice of dividing by the first cut the skin and super- By double 
ficial layer of muscles, by the second, the deeper muscles down to the incision, @ 
hone, at the line of the retracted superficial layer, and lastly, the hone 
itself. He also used a retractor. 

In 1779, Alanson, of Liverpool, made a still further advance by Pada - 
cutting the integument as usual and allowing it to retract, and then gection of 
dividing the muscles obliquely upwards, cutting from without down to muscles. 
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the bone, more after the modern flap operation, the bone being subse- 
quently divided. The soft parts in this operation on being brought 
down formed a conical cavity with the bone at the apex, Alanson’s 
object having been to prevent the sugar-loaf stump. Still later, Ben- 
jamin Bell, of Edinburgh, and Hey, of Leeds, secured the same end by 
first dividing the integument with a circular cut and dissecting it up; 
then the muscles at a higher level; and, lastly, the bone, this being 
divided at a point considerably above the line of the retracted muscles. 
Hey, moreover, in the thigh amputations suggested the expediency of 
dividing the posterior muscles longer than the anterior, to compensate 
. for their greater retraction. 
Flap The flap operation is more modern than the circular, and to Mr. 
operation. = James Young, of Plymouth, is due the credit of having first published in 
1678, the method which he informs us he had “ from a very ingenious 
Skin fla brother of ours,” Mr. C. Lowdham, of Exeter. He made one flap only 
Skin a of skin, divided the muscles by the circular plan, and stitched the parts 
muscular together. Eighteen years later Verduin, of Amsterdam, made the first 
flap by muscular and skin flap by perforating the limb and cutting outwards 
transfixion. (transfixion). 
To Liston must be attributed the credit of having fully established 
the flap operation, and in the pre-anesthetic period when time was a 
point of consideration, the expedition with which amputation could be 
performed by transfixion compared with the tediousness of the circular 
operation tended much towards this end. It was thought, moreover, 
that a large mass of muscle formed a good covering to the bone, and 
yielded a better stump than that in the circular. Experience sogh 
* proved, however, that this opinion was not supported by facts, that the 
supposed advantages were not real, and did not compensate for the 
larger extent of wound caused by the flap operation, and for the evil 
_ of often having to tuck in the projecting ends of the divided muscles 
Amputation before the integuments could be adjusted. Liston saw this before he 


bys penta died, and was led with Syme to modify his operation, making in mus- 


muscles. cular subjects two lateral crescentic skin flaps with their convexity 
downwards and dividing the muscles as in the circular method. This 
‘ operation is by far the best for all amputations of the leg and forearm. 


In more modern times, Lowdham and Young’s practice has found 
expression in Carden’s operation, while Teale’s amputation must be 
regarded as a modification of the flap. Both these gentlemen, how- 

Long ever, advocated the long anterior flap in preference to all others, 
anterior ftp. Teale making two rectangular flaps of unequal length of skin and 
muscle (Fig. 614), and Carden, a rounded anterior flap of skin alone 
(Fig. 615); and under certain conditions, nothing can be better than 
the results obtained, the line of cicatrix being posterior to the ex- 
tremity of the stump and out of harm’s way, thereby allowing the 

patient to rest part, if not all, his weight upon the stump. 
Objections The chief objections to the operation consist in the tendency there is 
to the for a long skin flap to slough, and the necessity of dividing the bone 
opgiion at a higher level than would be required in the circular operation, 
whan a long flap cannot otherwise be made. In muscular subjects 
this last objection is serious, and fatal to the operation in many thigh 
‘ amputations; for it is a truth that cannot be too forcibly recognised 
that in the thigh, the danger to life is increased with ‘every inch of 
bone removed. The Surgeon who invariably practises Teale’s ampu- 
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tation will often sacrifice a large portion of¥a limb that might other- 
wise be saved, and have to amputate at a higher point than the 
necessities of the case demand, thereby often adding to the danger of 
the case as well as performing a needless and unjustifiable operation. 
The Surgeon who removes such portions of the body as require removal 
and no more, by such a flap as allows the cicatrix to be placed behind 
the stump and out of harm’s way, performs a good and scientific 
operation. ® 

Under all circumstances, any form of amputation must be looked upon 
with favour that takes away only what needs removal, and provides 
sufficient integument to cover the end of the stump; that ensures the 
cicatrix being out of harm’s way, and that no nerves are likely to be 
involved in the cicatrix, or fixed to the end of the amputated bone. 
Any form of amputation must be regarded with disfavour that requires 
the: removal of more of the body than is essential to carry out the 
Surgeon’s primary aim, and increases the risk of the operation, how- 
ever good may be the stump secured. To provide sufficient integu- 
ment to cover the stump is a wise and necessary measure, and to 
fail in this when circumstances do not compel must be regarded as bad 
surgery; yet in certain cases of injury, disease, or gangrene of the 
extremities, where it is advisable to take away the diseased or injured 
parts, and no sound skin is left from which to make a flap, amputation 
should be performed without regard toa covering for the stump, as 
doubtless it is better to remove the diseased part that is hastening on 
the end and leave the stump to granulate, than allow the disease to 
Rave its way and to sacrifice life. At the hip- and shoulder-joints, 
where this contingency is most likely to occur, the adoption of this 
practice is not rarely called for, and at other parts is equally appli- 
cable; for, knowing what good stumps are often obtained when the 
skin and soft parts, that at the time of the operation covered in the 
bone, subsequently sloughed, I am convinced that in certain injuries to 
the arm and leg the Surgeon had better amputate with a poor flap at 
the elbow- or knee-joints, leaving the rest to nature, than risk life by 
amputating higher up, é.e. through the shafts of the humerus or 
femur. I have on many occasions acted on this principle, and to pre- 
vent ghe necessity of amputating above a joint in order to make a 
good stump with a skin covering, amputated at a joint or below, 
utilising even injured skin or bruised tissues, and rarely have been 
disappointed in the result, the stump subsequently granulating well, 
even when the flaps themselves sloughed. In injuries to the leg 
this point is of great importance, since the mortality of amputation 


Requisites 
for a good 
operation. 


Sacrifice flaps 
rather than 
amputate 
higher than 
necessary, 


of the thigh for injuries is very great. As an admirable illustration Exumple. 


of ‘the value of this practice a case may be referred to (Circ. No. iii, 
Washington Army Depart., page 216) in which recovery ensued 
after all four limbs of a man et. 26, were amputated on account 
of frost-bite. A month after the injury, when the line of demarca- 
tion had exposed the bones, Dr. Muller, in order to save loss of blood 
which would’ have been serious in the patient’s weak condition, dis- 
sected as much healthy flesh from the radius and ulna as the line of 
demarcation would admit, without cutting any blood-vessels, and then 
sawed through the bone. This operation was performed on both arms 
with hardly the loss of any blood. On the third day both legs were 
amputated inthe same manner. In this case not one of the four stumps 
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could be covered with sufficient skin, and much had to be left to,self- 
reparation, which took place to an extraordinary extent, the stumps 
healing over with healthy granulations, some little exfoliation of bone 
taking place in two. 

Again, is {t always necessary to amputate through healthy tis- 
sues ? or, to gain this end, is it expedient to amputate higher up than 
would otherwise be necessary? I unhesitatingly answer that such 
practice is not called for. To amputate through tissues infiltrated 
with cancer or other new growths, would, of course, be futile and 
bad surgery; but to cut through tissues that are merely infiltrated 
with inflammatory products, that are pathologically reparable and 
of use, is @ wise and conservative process. In disease of the knee- 
joint when suppuration has spread up the thigh into the soft parts, 
Amputation may often be performed through the condyles or just 
above them, and a good stump secured; when by following another 
practice, a much higher amputation would be called for, and conse- 
quently, increased risk to life incurred. Tissues infiltrated with in- 
flammatory lymph often unite rapidly and well; indeed, I have seen 
“brawny flaps ” unite by primary union quite as well as others not so 
infiltrated. 

I am convinced, too, that however desirable it may be to obtain 
good, long, and healthy flaps in all amputations, the advantages of 
such are not so great as to justify the Surgeon in sacrificing more 
of the ,body than is essential, thereby adding to the risks of the case, 
and more particularly in amputating above a joint. It is true that 
by one form of amputation, a better stump under most favorable cig- 
cumstances is often secured than another; but it is equally true that 
good stumps are often obtained under the most unfavorable conditions, 
and that dad stumps follow the amputation of a limb in which the 
state of the flaps promised to bring about a favorable result. To assert 
that the form of amputation, or rather that the shape of the flaps, &c., 
has anything to do with the relative mortality of different amputations 
is incorrect. What evidence exists points to a different conclusion, for 
the success of an amputation as of any other operation, turns more 
upon what in recent times seem to have been forgotten, viz. the condi- 
tions of the viscera, the age, and general state of the subject, accepting 
the facts that the older the patient the greater the danger, and the more 
of the body that is removed the greater the risk. My own conviction 
is, that however desirable it may be to obtain a model stump, the end is 
not sufficiently certain or important to justify the Surgeon in adding one 
tittle to the risk of the operation, or in sacrificing more of the limb 
than the necessities of the case demand. I regard it as bad and un- 
justifiable surgery to perform a Syme or a Pirogoff’s amputation wien 
a Chopart’s will suffice; to amputate a leg when the removal of a foot 
at the joint will answer the purpose; to remove a leg or thigh an 
inch higher than is absolutely called for, in order to execute what may 
be looked upon as a good operation or to gratify a fancy; to ampu- 
tate through the condyles of the femur when an amputation at the 
knee-joint can be performed, or through the shaft of the femur when 
the like end may be secured by cutting through the condyles. The 
Surgeon must ever look upon the operation of amputation as an 
unfortunate necessity, and should bear in mind that it is to be under- 
taken only to eave or to prolong life, or to add to life’s usefulness, 


© AMPUTATION. 613 P 


e With these ends in view, he should not add one jot.to its dangers, or 
take*away an inch more of the body than is @sential. The beauty of a 
stump may be something in itself, but is nothing if it is to be ob- 
tained by increased danger, and the brilliancy of an operation is a 
snare that should never be allowed to draw the Surgeon away from 
the main object—the preservation of life—which alone gives the 
operation of amputation a high and scientific position in surgical 
practice. 

The mortality of*amputation is more determined by age than any- Mortality 
thing else, and the credit of having statistically proved this fact is due dererm ines 
to Mr. Holmes (‘St. George’s Hosp. Rep.,’ 1866 and 1877). In my own  "8* 
paper on the causes of death in amputation (‘Med.-Chir. Trans.,’ 
vol. xlii, 1859) this point was overlooked; but, following Mr. Holmes’s 
example, I re-analysed the cases on which it was based, and have 
been somewhat startled at the very definite conclusions brought out by 
my analysis. Thus— ' 


Out of 103 cases under 20 years of age, 10 died, or 1 in 10, Statistics. 


Out of 111 cases between 21 and 40 years of age, 21 died, or 1 in 5. 
Out of 74 cases over 40 years of age, 22 died, or 1 in 3}. 


The mortality of amputation between the ages of 20 and 40 being 
exactly twice as great as before 20 years of age. 

Mr. Callender (‘ Med-Chir. Trans.,’ vol. xlvii, 1864) and Mr. Holmes’s 
combined statistics reveal the same results : 


Cases under 20yenrs Betwern 20and40 Over 40 years of 


of age years of age. ae. 
® Callender’s . . 61 cases, 8 died 92 cases, 20) died 74 cases, 30 died, 
Holmes’s . . . 130 ,, 22 ,, 915° 4, 3 1655, - 


191 cases, 25 died, 307 cases, 88 died, 229 cases, 98 died, 
or 1 in 7%. or | in 84. or 1 w.2}. 


Fifty-two deaths having occurred in 250 cases reported by Mr. Holmes 
in subjects under 80 years, and 106 deaths in 250 cases operated upon 
after 30 years of age. 

If the causes of amputation are looked at in the same light, the By age and 
results become still more marked, for, dividing them into amputa- causes. 
tions for disease, accident, and expediency, the latter term including is 
amputations for tumours, deformity, &c., the following facts are 
elicited : 


Diseases. Kxpediency. Accident. 
Causes. Died Cases. Died. Cases. Died. 
Under 20 yearsofage. 68 4, or] in 17. 9 8,orlin8. 26 «8, orl in 9. 
Between 20 and 40 . 66 12,orlim 5% 15 4,orlin4, 30. «ob, or 1 m6. 
Over 40... . . 88) Sorlin 6% 9 B,orlin3. 82 14, or] in 24. 


Amputations for acute suppurative disease are most fatal, and should Amputation 
only be undertaken when a strong necessity exists. I pointed this out {7 chee 
in 1859, but it is not a fact sufficiently recognised. vere fatal. 

Amputation in young life for chronic disease is most successful, For chronic 
being three times more so than ata later period, one only in every disease 
seventeen dying; amputation for accident increases in fatality with children most 
age; and amputations of expediency are as dangerous at all periofis of ee 
life as traumatic amputations are in the aged. ee 

Mr. Callenjer has also well shown (‘St. Barth. Hosp. Rep.,’ 1869) Mortality in 


that’ the mortality of amputations is much alike, whether performed in uaa Gaek 


Causes of 
death. 
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country hospitals, in country private practice, or in country,cases in 
London. In amputationsn London subjects, asin the subjects of all 
large towns, the mortality is somewhat higher. 

Dr. Steele has, however, gone further, and proved by figures, that 
amputations performed in London for injury on country patients are, 
as a rule, more favorable than when performed in town cases, the 
difference between the two classes being far less marked in amputation 
for disease than for injury (‘ Guy’s Hosp. Rep.,’ 1869-70). ‘ 

The causes of death after amputation are as flows, taking these 
conclusions from my paper on the subject (‘ Med.-Chir. Trans.,’ 
1859), to which the reader must be referred for further detail. 


. Shock and exhaustion claim one third of the fatal cases, and one 


twelfth of all amputations. Pyaemia was the cause of death in 42 
per cent. of the fatal cases, and in one tenth of all amputations. 
Secondary hemorrhage in 7 per cent. of the fatal cases or 14 per cent. 
of the whole number. Some complication, cerebral, thoracic or abdo- 
minal, causes death in about 4 per cent. of all cases. Pysemia is nearly 
twice as fatal after amputations of expediency as after those for disease 
or primary amputations, but is less futal after secondary amputations 
than any others. In amputation of the leg it is twice as destructive 


‘ as in that of the thigh, the larger section of bone being the more dan- 
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gerous. In primary amputation of the leg it is more fatal than when 
performed for disease. 

How far the deaths from secondary hwmorrhage will be diminished 
when the practice of torsion of arteries is more general remains to be 
proved, although from the experience we have had at Guy’s Hospital 
the promise of a better result is very great. Up to the end of 1874 
we have had 200 consecutive cases of amputations of the thigh, leg, arm, 
and forearm, in which all the arteries had been twisted (110 of them 
having been of the femoral artery), and no case of secondary hemor- 
rhage—indeed, our house Surgeons never expect to be called to cases of 
secondary hemorrhage now that torsion is the general practice of the 
hospital. 

Double amputations are of grave import and are very fatal. They 
are mostly undertaken for “smashes”? or bad compound fractures. 
Out of 18 cases collected by my dresser, Mr. W. Blight, from the Guy’s 
Records, I can, however, record 5 successful cases, or 27°7 per ceat. of 
the whole number. One occurred in my own practice in a woman 
wt. 35, who had a Syme’s amputation on one foot and a Hey’s 
on the other. Two occurred in the practice of Mr. Durham, 
and both. in men. One et. 18, amputation of both thighs, and 
the other wt. 19, amputation in one thigh and forearm. Mr. Davies- 
Colley took off both legs of a boy mt. 8, with a good result, and 
Mr. Jacobson took off one leg in the thigh and one below the knee 
in a man et. 30, with a like result. Thirteen cases died soon after the 
operation. 

The operation of amputation may be called for on account of some 
incurable disease or incurable injury. When performed for the 
first: cause, the operation has been described as a pathological ampu- 
tation, when for the second, traymatic. Both classes are also 
subdivided, the pathological into amputations for suppurative disease 
of bones and joints—pure pathological umputation; and into those 
for talipes, tumours, deformities, &c.—amputations of expediency., 
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Traumatic amputations performed during the first twenty-four hours Traumatic 
after the accident before any inflammatory ecomplications have set in, *™PUtations. 
are called primary; the term secondary is applied to the same class 
of cases after suppuration has appeared ; the word intermediate being 
employed to designate amputations performed twenty-four hours after 
the accident, but before suppuration has declared itself. This distinc- 
tion, however, is not a satisfactory one. : 

Some statisticians have classed the secondary amputations with the 
pathological, but tgis practice is clearly wrong. 


The Different Modes of Amputation 


may be divided into three great classes—1st, the circular; 2nd, the flap Various 
operation, whether by transfixion or cutting from without inwards— forms of 
Teale’s amputation (consisting of one long anterior skin and muscular *™Putation. 
flap, and short posterior), being looked upon as a modification of the 

ordinary flap operation; 3rd, the mized form of amputation—skin flap, 

and circular cut through muscles—Carden’s operation being included 

in this series. Into one or other of these classes almost every form of 
amputation may be brought, although practically there are innumerable 
modifications of each, more particularly of the flap. 

The old circular, as already described (p. 570), is now fairly aban- The old 
doned. It has no advantages over the more modern mixed form of gan 
amputation, and will not take the place of the flap where the latter is °P°™" 
applicable. In small limbs, where there is but little muscular tissue and 
a single bone to divide, it may be performed, but cannot be recom- 
mended. It is more practised abroad than in this country. 

e The flap operation doubtless owes its popularity as much to Liston, The dap 
Lisfranc, and Velpeau, who were its strong supporters, as to the facility method. 
with which it is performed, and the satisfactory appearance of the flaps 
at the time of the operation. Before angsthetics were introduced, ex- 
pedition was of importance, and it was the Surgeon’s aim to remove a 
limb as rapidly as possible. ‘The Surgeon operating by the watch 
took off a limb by the flap operation in as many seconds as there were 
minutes occupied in the old circular method.”—Sir W. Fergusson. 
Since 1846, however, when anesthesia came into vogue, this necessity 
has ceased to exist, and Surgeons have been led away more from the 
flay, operation to what may now be described as the mixed. 

In certain parts, however, the flap operation still holds its ground, and 
in a general sense it may be said that in operations where the shafts of 
single bones or some joints are involved, it is the best method; while 
in some localities, as at the shoulder- and hip-joints, it is the only one 
open to the Surgeon. 

The objections to the flap operation are the large surface that is ex- tt, 
posed, the danger of puncturing or slitting the main artery of the disadvantage. 
part, the inconvenience of bleeding, the leaving of the main artery 
and nerves in one of the flaps, and the disadvantage of a thick mus- 
cular flap. 

The flap amputation has, however, one great advantage, and that is, an 
its capability of innumerable modifications. Thus, both flaps may be advambage. 
made by transfixing—the old plan; both may be made by cutting from 
without inwards; one flap, the anterior, may be made by the latter 
method, and the second or posterior, by transfixion; or lateral flaps, 


single or deuble, or oval flaps, may be made, ‘ 
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Advantages The advantages of transfixing the flap consist in the rapidity and 
Cae ae cleanliness with which the section of the muscles and deeper parts is 
Disad- made; its disadvantages, in the irregularity with which the skin is too 
vantages. often divided from the elastic integuments stretching before the knife. 
Cutting flaps By the plan of cutting the flap from without inwards, this disadvantage 
a as is, however, neutralised, while an extra advantage is gained, for the 

"Surgeon can often cut a longer skin than muscular flap, which in large 

limbs is a matter of importance. 

In some amputations, as of single bones, the opevation may be per- 
formed by cutting the anterior flap from without inwards, and the pos- 
terior by transfixing. In the arin and thigh, when I select the flap 
amputation, this method is that which I usually adopt. In cutting the 
flap by transfixion, particularly in the thigh, the Surgeon should always 

» Support it with his left hand, and, when o sufficient flap has been made, 
cut sharply outwards (Fig. 610). 

Sir W. Fergusson says, with respect to the flap operation, “ If, in 
transfixing, the flaps be made purposely short, and then, retraction being 
made, the knife be carried round the exposed tissues which cover the 
bone, 8 cone will be formed resembling that in the ordinary circular 
operation, and thus by a combination, a compromise of the two methods 
(the circular and the flap), a covering to the end of the bone, in other 
words a stump, will be left, superior, in my estimation, to any other,” 
“though,” he adds, “that cutting from without inwards is in many 
instances followed by the best results” (Lect. on Prog. of Surg., 
1867). 

Utilising skin Poad these recognised forms of amputation, many others are per- 
forflaps. | formed, the Surgeon having too often “ to cut the flap according to the 
tissues,’ particularly in cases of injury. He has to utilise what skin 
there is left uninjured in order to prevent the necessity of amputating 
higher up; it may be that one external or internal flap can be mada, 
one anterior or posterior—in fact, any form or combination of flaps the 
Surgeon may be called upon to make to carry out the object he has in 
hand, viz. the removal of the part that must be removed and no more, 
with the least sacrifice of parts. Indeed, as already stated, under rare 
circumstunces, an amputation may be best performed without flaps, or 
, with poor ones, it being a safer, and, I believe, a sounder practice to 
take off a part that must be removed to save life, immediately above 
the seat of injury, even with bad, poor, or no flaps, than for the sake 
of making flaps that may slough, to amputate higher up, possibly with 
the sacrifice of a joint, and by ‘so doing to incur an unnecessary danger 
to the life we are operating to save, Petit’s fundamental rule being far 
from true, that “as little of the flesh should be cut away as possible, 
but the more the bone is removed the better” (‘ Traité des Malad. 
Chir.,’ tom. iii, p. 250). 

As a variety of the antero-posterior flaps the Surgeon may at times, 
by transfixion, make the posterior one first, and then taking between 
his fingers and thumb all the soft parts not included in the posterior 
flap, complete the operation either by passing the end of the knife 

« beneath these tissues and cutting outwards, or by cutting from without 
inwargs, as in the former case. This plan is most expeditious, and was 
one generally adopted by the late Mr. Morgan, of Guy’s. 

In some cases, two lateral flaps may be made by either transfixion or 
cutting fyom without inwards. : 
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— The Flap Operation. 


The Surgeon having decided upon the operation, and obtained the The flap 
consent of the patient or of his friends to its performance, should see, °PerH- 
unless time presses, that any fecal accumulation is removed by either a 
mild aperient or an enema administered thirty-six hours beforehand, Preliminary 
and that as good a meal as the patient can take be given four or five treatment. 
hours before the time fixed for the operation. The meal should be of 
meat, where "possi®le, with some stimulant, or, when solids are not 
acceptable, of a mixture of milk, egg, and brandy; for, assuming that 
chloroform or some anesthetic is to be administered, it is essential, to 
guard against sickness, and to have the process of digestion fairly com- 
pleted beforehand, since vomiting is more prone to take place with a 
full than an empty stomach. The part to be operated upon should be 
well washed previously, and, when much hair is present, also shaved 
before the patient is placed upon the operating table. 

All instruments and dressing appliances should be arranged out of Instruments. 
the patient’s sight before the time of the operation, and a sufficient 
number of assistants provided and special duties allotted to them. 

Thus, on one tray there should be a tourniquet or elastic bandage to First tray. 
prevent hemorrhage, and good torsion forceps to twist, or ligatures to 
tie the vessels; amputating knives of sufficient length and size, with a 
bistoury or catlin to divide the soft parts, and saw and bone forceps 
for the treatment of the bone; a tenaculum should likewise be at 
hand to take up vessels that have retracted; there should @e also a 

air of scissors, and a linen retractor. The torsion forceps I employ 
Fig. 120) are as good for taking up an artery to tie as for twisting. 

On a second tray every appliance for the dressing of a stump should Second tray. 
be arranged, such as suture needles armed with waxed silk, wire, or 
carbolised catgut ; strapping cut into sufficient lengths and breadths ; 
lint for pads or dressings, and splints when applicable ; a can for hot 
water to heat the strapping should not be omitted; hot and cold 
water in abundance, clean sponges supplied by the Surgeon, well 
washed in iodine water and squeezed dry, and soft towels so arranged 
as to be always at the Surgeon’s command during the operation, must 
be provided. 7 

Wath respect to assistants, one to give the anesthetic is a necessity, Assistants. 
and, when possible, he should be an expert to whom the Surgeon can 
resign his patient with confidence, as it is trying and somewhat risky sy. 
for the operator when otherwise engaged to have an eye to the anss- Their duties. 
thetist. A second is wanted to hold the limb above and to command 
the artery of the limb to be amputated ; a third to hold the limb below 
til] it is removed, and subsequently, to sponge and help to twist or tie 
the vessels; while a fourth is of essential service in amputation of the 
thigh and leg to hand the instruments, sponge, or to do what may be 
required, &. They should be placed as shown in Fig. 609. 

The nurse should be near to take away and clean all sponges as they 
are used, and to replace them with others, squeezed quite dry. 

When the operation has to be performed by daylight the table 
should be placed where the best light can be obtained, and whéh by 
candle-light sufficient provision must be made. A good operating 


lamp is of great use, as well as a hand-glass to throw light upon any 
one part. ° 


8. AMPUTATION. © 
eration The operating table should be narrow and steady, a kitchen table with 
table. flaps being the best, and isalways available. In hospitals, there ought 
always to be a special] table. ‘ ' 
In amputations of the upper extremity the patient should be brought 
well to the side of the table, and in amputations of the lower extremity 
well downwards, the opposite limb being secured by a turn of a bandage 
or strap to the leg of the table. 
Surgeon's In amputating, the Surgeon should always stand on the right-hand 
position, —_—_gide of the part to be amputated, in order to keep during the operation 
full control with his left hand of the flaps, and possibly, of the main 
arteries, and afterwards of the stump. He should, moreover, see that 
Tourniquet. the tourniquet is so fixed as to control the vessel when tightened, which 
should on no account be done until the operation is about to be com- 
menced. The limb to be amputated should be emptied of its venous 
blood before fixing the tourniquet, by raising its end for one or two 
minutes and smoothing the veins from below upwards by pressure 
with the hand. The limb should then be constricted high up by a 
tourniquet, or, Esmarch’s elastic bandage. 

In the flap operation now being considered (and for the sake of 
illustration I will suppose it to be a thigh) the Surgeon should mark 
out with his eye the point at which he proposes to divide the bone, and, 
with his thumb on one side of the limb, and fingers on the other, grasp 
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Surgeon and his assistants arranged for an amputation. 


- it at a spot corresponding to the base of the anterior flap he is about to 
Formation of make, cutting from without inwards, taking care that the base of this 
flap cutting flap ig at least an inch lower down than the point at which the bone is 
trom without. +) he divided. ‘I'he anterior flap, which should be cut first and consist of 

skin, ought to be as long as the soft parts below will allow, and large 
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enough to cover half the stump, or rather more than half the diameter 

of the limb, but when possible, it may %e longer, since it is now 
generally admitted that the long anterior flap forms the best stump. 

The skin flap should be broad and cut square, with the angles rounded Flap should 
off, but not pointed. The’ muscles should then be divided down to the © road, 
bone with a clean cut of the knife made from heel to point, and re- 

flected with the skin flap. The anterior flap having thus been made, 

the point of the knife ought then to be passed through the wound 
beneath the boneg and the limb so transfixed as to include all the 

tissues that remained undivided. The knife should then be made to 

run downwards parallel to the bone, far enough to make a flap of the 
required length, and then turned backwards, the outward cut being 

made sharply (Fig. 610). 
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Amputation of the thigh by flap operation. 


The Surgeon during this stage of the operation should support with 

his left hand the under surface of the posterior flap. When the ante- ‘ 
rior dlap has been only made of sufficient length to cover half the face 
of the stump, the posterior must be cut long to allow the two to meet. 
When the anterior flap has been a long one, two thirds of the length And long. 
required to cover the stump, the posterior flap need only be half the 
length of the anterior. Long flaps always yield the most satisfactory 
results. 

6When the flaps have been made, they should be carefully held away Section of 
from the bone, which is to be bared upwards for about an inch above bone. 
their base where it is to be divided, and two periosteal flaps cut and Periosteal 
pressed, upwards. The soft parts ought to be carefully held away from flaps. 
the bone to escape injury, and for this purpose the linen retractor is of 
great value. The saw must then be applied, the bow saw (Fig. 609) 
being probably better than the flat. It should be used from heel to end 
with a firm, decided, free movement; too much pressure upon it being 
likely to cause splintering of the bone. During these steps of the 
operation, the assistant who holds the limb must be careful neither to 
elevate nor f depress it, for he will cause by the former act the Sur- 
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geon’s saw to become locked, and by the latter, splintering of tha lower 
border of the bone. The best plan for the assistant to adopt is to apply 
extension to the limb in the axis of the bone to be divided, as if to draw 
the patient downwards, though not with suffcient force to effect this 
result. 

When any splintering of the bone has taken place the rough margin 
ought to be carefully smapthed down with the cutting forceps, care 
being observed not to tear away the periosteum. 

Dr. McGill, of the United States Army, has suggested the propriety 
of making the periosteal faps, as described above, to cover in the end 
of the divided bone in amputation, and gives three cases in which this 
was done with excellent effect (Circ. No. 3), I have adopted the plan 
on many occasions with satisfactory results; in some cases the end of 
the divided femur being capped with a mass of new bone. 

The bone being sawn through, the stump is to be raised and the 
main artery at once seized; the vessel should be drawn out of its 
sheath, firmly held with forceps (Fig. 120), and sharply twisted suffi- 
ciently often for the Surgeon to feel that resistance has gone. The 
end ought not to be twisted off. ‘The smaller arteries should be treated 
in the same way, it is possibly the best practice to twist off the ends of 
the small muscular and cutaneous branches. 

When ligatures are preferred they may be used, the carbolised catgut 
probably being the best. 

As soon as the chief vessels have been secured, the tourniquet should 
be taken .way and the stump elevated to assist the venous circulation, 
the assistant being ready with his finger to compress the main artery 
of the limb if any vessel remain unsecured. Any nerve trunks that 
have been cut long in the flaps should be removed to a level with the 
bone. A stream of iodine water may then be made to pass over the end 
of the stump to cleanse it of all blood, and check capillary bleeding, and 
the surface should next be dried with a sponge squeezed dry out of hot 
iodine water, the Surgeon satisfying himself that the vessels are all 
safely secured. The edges of the tlaps may then be adjusted and kept 
in apposition by sutures, which must not be put in too closely, but 
inserted about half an inch from the margin of the wound, and made 
to perforate the skin and fat obliquely to the free border of the flap; 
the most dependent corner of the wound should be left open for the 
introduction of a drainage-tube. 


Fia, 612. 
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A posterior splint ought then to be fixed on the stump (Fig. 611), 
with pads of lint or sponge to maintain steady pressure Ha the base 
of the flaps, though not on the wound, and a piece of. iodoform or car- 
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bolic gauze, through which a hole has been cut for the end of the 
drdinage-tube, is to be applied to the surfate of the wound. 

A square of Gamgee tissue should then be bound over the stump, or 

a good large sponge, either of these materials forming a firm elastic 
compress, which keeps the flaps well in apposition and checks bleeding, 
due care being taken to keep the end of the drainage-tube exposed, 
To seal g wound completely, and not to leave a drainage opening, must 
always be regarded as bad practice. With well-adjusted flaps, good 
drainage, aud ref, as secured by the application of a splint, most 
stumps muy be expected to do well. 

The stump may be raised, as in Fig. 611, for the first day after the Dressing 
operation, but subsequently placed in a horizontal position. It should *¥™?- 
not be dressed for three or four days unless it becomes uncomfortable, 
or there is any evidence of retained secretion, for the less the parts are 
disturbed during the early days the better, repair going on much more 
satisfactorily when left alone than when the dressings are too frequently 
changed. To dress a stump, the trough, water-can, and tube, as illus- 
trated in Fig. 613, are to be recommended. 


Fig. 6138, 
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id Trough and water-can for dressing stump. 


When anything like retraction of the flaps exists, extension may be Retraction of 
applied by means of a splint of perforated zinc, as seen in Fig. 612. flaps. 
Before chloroform was introduced it was the late Mr. Aston Key’s, 
as well as Mr. Syme’s practice to leave the stump open for a few 
hours before its flaps were brought together, and doubtless the measure 
was good, for in that time every bleeding vessel showed itself, alfd the 
surface of the wound became glazed, and, therefore, in a state 
good for repair; but, since anmsthetics have been in use, this prac- 
tice has fallen into desuetude. The application of the wet sponge, 
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squeezed dry out of hot iodjne lotion; renders, moreover, such a practice 
unnecessary. — 

+ The stitches may be taken away on the third or‘fourth day, when 
the parts if they gape, or if union is not solid, should be supported by 
strapping. The wound may be dressed with the mixture of terebene, 1 
part, and olive oil 3 parts, or iodoform gauze and Gamgee tissue. 

For the dressing of wounds the reader must refer to dn early 
chapter. t 


Teale’s Amputation, a Modification of the Skin and Muscular Flap. 


This was introduced “to procure a more useful stump, and in the 
hope of somewhat diminishing the mortality gf the operation. It is 
proposed to amputate by a long and a short rectangular flap, the long 
flap folding over the end of the bone being formed of parts generally 
devoid of large blood-vessels and nerves, whilst those important struc- 
tures are contained in the short flap. The size of the long flap is 
determined by the circumference of the limb at the place of amputa- 
tion, its length and its breadth being each equal to half the circum- 
ference. The long flap is, therefore, a perfect square, and is long 
enough to fall easily over the end of the bone. In selecting the struc- 
tures for its formation, such parts must be taken as do not contain the 
larger blood-vessels and nerves. A flap so formed will be, for the most 


Fie. 614. 





" part, anterior in position, as far as regards the general aspect of the 


body, but superior when the patient is in the recumbent position, as 
during the after-treatment. The short flap, containing the chief 
vessels and nerves, is, in length, one fourth of the other (Fig. 614). 
The flaps being formed, the bone sawn, and the arteries tied or twisted, 
the long flap is folded over the end of the bone, and each of its free 
angles fixed by suture to the corresponding free angle of the short flap, 
One er two more sutures may be required to complete the transverse 
line of union of the flaps, and to unite the side of the short to the 
corresponding portion of the long, as well as the reflected portions of 
the long flap to its unreflected. Thus the transverse lise of union 
is bounded at each end by a short lateral line at right angles to it,”’ 


e 
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The Surgeon should be careful in making this long anterior flap not 
‘so scarify it with his knife, more particularly when it is chiefly skin, as 
in the leg, since, on account of its length, it is very prone to slough, and 
if scarified this tendency is increased; indeed, this sloughing of the 
long flap is the great disadvantage of the operation, for in an ordinary 
thigh, twelve inches in circumference, a flap of six inches would have 
to be made. To secure a cicatrix away from the extremity of a stump 
is a point of greatepractical value, and to do so by a long anterior flap 
is, doubtless, an advantage; but this often requires more soft parts 
than are generally at the Surgeon’s disposal, unless more of the limb 
be taken away than requires removal. ‘This object may, however, 
sometimes be secured by making a shorter anterior flup than Teale 
suggests, and dividing the bone one or two inches above the line of the 
skin flaps. In fact, as long as the anterior flap, whether rectangular 
or oval, is of sufficient length to be drawn over the end of the stump 
to its posterior aspect, the principle of Teale’s operation is observed. 

Mr. Spence, in his ‘ Surgery,’ 1871, p. 749, tells us that he acted 
much upon this principle in 1858, making one long anéerior skin and 
muscular flap, with a short, posterior, clearing the bone for nearly two 
inches before dividing it, 


The Mixed Form of Amputation. 


The mixed form of amputation, as illustrated by Carden’s operation 
will now claim attention. In principle, it includes a combjpation of 
the circular and flap, already described. 

e “The operation consists in reflecting a rounded or semi-oval flap of 
skin and fat from the front of the joint (knee), dividing everything 
else straight down to the bone, and sawing the bone slightly above the 
plane of the muscles, thus forming a flat-faced stump with a bonnet of 
integument to fall over it. The operation is simple. The operator, 
standing on the right side of the limb, seizes it between his left fore- 
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Carden’s amputation, with long posterior flap. 


finger and tifumb at the spot selected for the base of the flap, and enters 
the point of the knife close to his finger, bringing it round through 
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es and fat below the patella to the spot pressed by his thumb, then 
urning the edge downwar&s at a right angle with the line of the limb, 
he passes it through to the spot where it firat entered, cutting outwards 
through everything behind the bone. The flap is then reflected, and 
the remainder of the soft parts divided straight down to the bone; the 
muscles are then slightly cleared upwards, and the saw is applied. Or, 
the limb being held as before, the hand and knife may be brought 
round under the limb, as in the circular operation, and the blade 
entered near the thumb and drawn round to the bpposite side, when 
the ham may be cut across by turning the edge of the knife upwards, 
and the operation completed as before. In amputating through the 
condyles the patella is drawn down by flexing the knee to a right angle 
before dividing the soft parts in front of the bone; or, if that be in- 
convenient, the patella muy be reflected downwards ” (‘ Brit. Med. 
Journal,’ April, 1864). 

This operation of Mr. Carden’s is very valuable, not only as 
applicable to the knee-joint to which it was originally applied, but on 
account of the principle of practice it embodies, that of making skin 
flaps and the circular division of the muscles. The practice, however, 
was not new, for when Mr. Carden began it in 1846, Mr. Syme had 
published, in the ‘ Edin. Month. Journ. of Med. Science’ of the same 
year, his modification of the circular method of amputation in the 
lower third of the thigh, by making two semilunar skin lateral flaps 
and oblique section of the muscles down to the bone, dissecting the 
skin flapr an inch or more upwards, and cutting the muscles on a level 
with the retracted skin. Liston also, in 1889, preferred skin flaps 
alone in muscular subjects. 

Accepting it as an operation for the removal of a limb through the 
condyles of the femur, I have, however, found it advisable to make a 
slightly longer posterior flap than Carden advises (vide fig. 615), 
making it only of skin, and taking care to make the long anterior flap 
broad, with a base corresponding to the posterior border of the lateral 
surfaces of the condyles. 

In this operation there is but a slight section of the muscular tissue, 
and beyond the popliteal artery few vessels of importance are divided. 
The stump that remains is likewise remarkably good, being long and 
broad, upon which patients can bear their weight without pain. his 
operation is, I believe, applicable to a far larger number of cases than 
is generally thought, and, with Lister, I look upon it as 9 great ad- 
vance in surgery. It is, moreover, far safer than amputation through 
the shaft of the femur. 

The object sought in all these long anterior flap operations is to 
procure a cicatrix that is placed behind the stump out of harm’s wa-, 
and so long as this end can be secured without sacrificing more of the 
body than is absolutely required by the exigencies of the case the 
amputation is good; and it is a matter of small importance whether 
the rectangular and muscular flaps of Teale, the convex skin flaps of 
Carden, or the skin and muscle as practised by Spence, be employed. 
I prefer Carden’s flap with the modifications described, to any other, 
and wnen applied to the knee, where it is most applicable, regard it 
with high favour. P 

This “mixed method of amputation” has, however, a wider applica- 

f, by far the 
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best operation in all amputations of the leg gnd forearm. It combines: 
the ‘advantages of the circular and the flap without the disadvantages ; 
and rarely, if ever, calls for the sacrifice of more of the extremity than 
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a 
Amputation of the leg by the mixed method. 


is absolutely required. In its performance the two lateral skin flaps 
should be made sufficiently long to meet over the stump without 
stretching, the Surgeon judging by his eye their required length, while 
the muscles should be divided by a circular sweep an inch below the 
base of the retracted flaps, the bones being bared to this extent before 
they are divided (Fig. 616). Mr. Cock includes the muscles in the flap, 
but I hardly think this necessary unless the skin is very thin. When 
the flaps are brought together a pretty stump is 


seen, and subsequently it turns out to be a very Fie. 617. 
good one (Fig. 617). “i 

In amputation of the forearm, the mixed form ~ 7 eer \ 
is the operation, the skin flaps being made from the £ hoe 
anterior and posterior aspects of the limb, the flap 


amputation executed by transfixion, being very 
unsatisfactory, on account of the tendons of the 
forearm (Fig. 622). 

In amputation at the wrist and elbow-joints 
nothing can be better than this mixed method 
(Figs. 620-1), the Surgeon having it in his 
power, according to circumstances, to make one 
long anterior, posterior, or lateral flap cover the 
stum#, and thus to secure the cicatrix being out of 
harm’s way. One of the best stumps of this kind 
I ever obtained was at the elbow-joint, in which I gtump after an ampu- 
made a long skin posterior flap, the cicatrix sub- tation of the leg by 
sequently being placed above the condyles of the the mixed method. 
bone and in front (Fig. 621). 





SPECIAL AMPUTATIONS. 


The subject of amputations as a whole having been considered, I Amputation 
propose now to describe them in detail as applicable to different parts ee 


of the body, and begin with the upper extremity. . joint. © 


Amputations at the Shoulder-joint. 


This operation may be called for in cases of injury, when the arm 
has been so iryeparably injured as to render amputation through the 
tuberosities impossible or excision inapplicable ; or for disease, when too 
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extensive to be taken awaygby & less severe measure ; the Surgeon always 
bearing in mind that large portions of the humerus may be resected 
with advantage so long as the chief vessels and nerves of the arm are 
intact, and that amputation through the humerus, however high, leaves 
a far better stump than at the joint. 

After this operation, when performed for injury, one ont of three 
cases die; but when for disease, one in two. 

The operation is best performed by means of the double flap opera. 
tion. A good assistant is required to compress the subclavian artery 
above the clavicle, or to take charge of the axillary in the lower 
flap. When the right arm has to be amputated the Surgeon should 
stand behind, and when the left in front of his patient (Fig. 618) ; 
under both circumstances a deltoid flap should be first made, cutting 
from without inwards between the posterior part of the axilla and an 
inch in front of the acromion process, this incision including in its 
sweep the whole deltoid muscle. Having reflected this flap with a 
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Amputation at the shoulder-joint. 


few bold sweeps of the knife, the head of the humerus should be cisarti- 
culated, the knife being kept close to the bone, and the lower flap made, 
three or four inches long, by cutting from within outwards. If this 
part of the operation is done with care, the main artery of the limb will 
only be divided on the completion of the second flap, when the Surgeon 
with his left hand can secure it between his finger and thumb until it 
can be either twisted or tied. . 
During the first step of this amputation, the arm should be held well 
out by an assistant, but during the second, at first, near the body, and 
when the knife has passed beneath the head of the bone it should be 
abducted. A very good stump usually follows this operation. At no 
joint of the body, however, is the Surgeon more compelled to form his 
flaps according to the circumstances of the case than at the shoulder, 
since the majority of cases of amputation at this part are for injury, 
where the arm has been wholly or partially torn off, when the Surgeon 
must make the best flap he can, and at times no flap at all. As good 
a stump as any I have made at this joint was one in which a piece of 


® 
AMPUTATION AT THE ELBOW-JOINT. 627 : 


‘integunfént from the posterior part of the aym was alone available. I : 
have seen many cases in which the flaps sloughed, and yet good cic» 

trices followed, the soft parts being readily drawn forward by the cica- 
tricial process. 

Some Surgeons in this amputation prefer making an anterior and Anterior and 
posterior flap, by perforating in front of the posterior axillary fold to Posterior flap. 
make the posterior flap, disarticulating and dividing the axillary artery 
in the anterior flapg but the operation, although good, is not so efficient 
as the fosmer. 


Amputation at the Arm. 


Excision of the elbow-joint, even when three or four inches of the Amputation 
humerus are taken away, is such a very successful operation that am- *¢ tue arm. 
putation at the arm is never called for when excision can be enter 
tained, and this observation applies as forcibly to cases of injury of the 
elbow-joint, as seen in civil and military practice, as it does to cases of 
disease. 

When, however, the forearm and elbow-joint are hopelessly injured, 
gangrenous, or diseased, amputation may be demanded, and, therefore, 
as the very worst cases are included in this category, the mortality of 
the operation is great, viz. one in three for injuries, and one in ten for Statistics. 
disease. 

The flap operation, as already described, is the best in this region, 
the anterior flap being made by cutting from without inwards, towards 
the bone, excluding the brachial artery, and the posterior by transfixing 
ajl that remains. In a very large muscular arm, the skin flap and 
circular cut through muscle, 7. e. the mixed operation, may be performed. 
Amputating by double flaps and transfixion is, however, excellent 
(Fig. 619). 


Fig. 619. 





Amputation of arm by flap operation. 
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Amputation at the Elbow-joint 


e 
is a capital operation, and ought always to be performed in preference Amovutation 
to any higher operation, when amputation above the forearm is impera- at the elbow. 
tive, if the cemdition of the soft parts will allow. By this operation 
an excellent stump is obtained, and, as in other amputations at joints, 
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less constitutional disturbgnce, and probably less risk to life istincurred 
than after amputation through the bones. Ihave had a patient up and 
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Amputation at elbow-joint hy mixed Stump after amputation at 
method. elbow-joint. 
about on the seventh day after such an operation, the wound having 
united without any traumatic fever or other disturbance. 

It slrould be performed by the mixed method of amputating, by 
anterior and posterior skin semi-circular flaps, beginning and ending 
at the lower extremities of the condyloid ridges, the muscles beiig 
divided transversely on completing the disarticulation (Fig. 620). In 
the drawing of the stump (Fig. 621) the posterior flap was made longer 
than the anterior, in order that the cicatrix might be out of harm’s 
way. I have performed this operation on six occasions, and the 
result in all was so good that I cannot too strongly advocate it 
whenever the injury or disease will allow; in fact, it ought to be per- 
formed whenever enough integument can be saved to cover the bone, 
and the disease or injury for which amputation is called for has not 

, attacked the humerus. 


Amputation at the Forearm. 

Amputation § This is comparatively a rare operation, modern Surgeons doing their 
oe the utmost to save the hand. It is consequently only performed when 
the hand is hopelessly crushed, or so extensively diseased as to forbid 


Fig. 622. 





Amputation of forearm by mixed method. 


any other treatment being entertained. At Guy’s hospital it was 
performed only eighty-four times in thirty years ending 1874—on 
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forty-fopr occasions for injury, nine patients dying, or one in five; and 
vn forty occasions for disease with five deatMs, or one case in eight, the 
operation being performed in the very worst cases. Amputation of 
the forearm ought always to be performed by the mixed method; the 
one by transfixing being very unsatisfactory, the many tendons, &c, 
of the part causing ragged flaps, and thus favouring suppuration. 
Two well-cut and fairly long semi-circular skin flaps and a clean 
circular section of the muscles are preferable to the flap operation, and 
yield a good stum(Fig. 622). The skin is usually too thin for one 
long skin flap, and there are too many tendons for a Teale’s, 


Amputation at the Wrist joint. 


I have never performed this operation, nor seen it done; but I have 
seen two cases in which it had been performed years before for injury, 
and in both, the stumps were constant sources of trouble to their owners 
during the winter months, from their being the seat of chilblains and 
ulcerations, on account of the feebleness of the circulation through the 
thin cutancous covering, and in neither could a good hand be fitted 
with comfort. Both patients likewise regretted that the amputation 
had not been performed higher up. 

Under these circumstances I am disposed to follow the opinion of my 
patients, and cannot advocate the operation. If, however, it be called 
for, it should be performed with skin flaps and the circular division 
of the deeper tissues, or by the pure circular operation. 


Amputation of the Thumb and Fingers. 


e A knowledge of the shape of the articular ends of the bones and the 
position of the different articulations 
of the hand is of importance in all 
operations on these parts, and I have, 
therefore, supplied a figure to illus- 
trate these pvints as much as possible 
(Fig. 623). 

The Surgeon should remember 
that, with the hand closed the 
knuckles are formed by the heads of 
the gnetacarpal bones, the bases of 
the phalanges being in front, and 
that in the second and third rows 
the same arrangement holds good. 
To open any of these joints, conse- 
quently, the line of incision should 
be anterior to the knuckles on the 
dorsal aspect and in the fold of the 
fingers on the palmar. In the figure 
it will be observed, also, that the two 
distal joints are concave, with the 
concavity looking towards the ends 
of the fingers, while at the metacarpal 
joints the concavity points the other 
way, the heads of the metacarpal 
bones being round; from the palmar 
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joints are more than half an inch behind the clefts of the fingers, cor. 
responding pretty nearlyewith the palmar furrow of the hand,cthig 
furrow likewise corresponds with the upper limit of the synovial] 
sheaths of the flexor tendons, and with the bifurcation of the digital 
arteries. 

In amputating at the phalangeal joints (Fig. 628, c) or through the 
bones, anterior and posterior semicircular flaps are better than one long 
flap, although this may at times be performed with advantage, one 
long anterior flap (8), after opening the joint from its dorsal aspect (a), 
being the most common shape; but the Surgeon must in these cageg 
be much guided by what skin he has to utilise. Asa rule it is wise 
not to take off the head of the proximal bone, though when there is not 
sufficient flap to cover it the Surgeon may be justified in removing its 
head with bone forceps. : 

Amputation of the fingers at their metacarpal joints requires much 
nicety, and in all the fingers the Surgeon should remember that he is on 
no account, unless absolutely required, to interfere with the palm of 
the hand ; his incision in the palmar surface must never go beyond the 
fold of the joint. In performing this operation the Surgeon is to take 
charge of the amputated member, an assistant holding the hand, 
separating the fingers, and compressing the radial and ulnar vessels. 
With the hand pronated, a vertical incision should be made about one 
inch long with a strong scalpel over the dorsal aspect of the head of 
the metacarpal bone, and from its distal end over the joint the knife 
should be made to pass up one cleft of the finger close to the bone to 
be removed, round the palmar surface of the finger in the fold, and 
through the second cleft to the point from which the circular incisiox. 
started, the tendons and ligaments being divided as cleanly as possible 
(Fig.623). The joint can then be opened and the finger removed. In 
a labouring man, it is wise not to remove the head of the metacarpal 
bone unless diseased, although in the higher classes it is sometimes 
expedient to take it away with bone forceps, to allow the neighbouring 

fingers to be brought closer together, and thereby to 
Fie. 624. improve the aspect of the hand. With the same 
| object it is at times wise to take off the head of the 
metacarpal bone of the little or index finger ob- 
liquely, 7. e. in & direction sloping upwards qway 
from the median line of the hand. In amputating 
either the little or index finger at this joint, the 
same form of incision may be made, the outer flap 
under both circumstances being somewhat larger 
than the inner, in order that the cicatrix may be 
placed close to the adjoining finger, and thus out of 
all harm’s way. If the incision be made so as to 
allow the scar to fall over the exposed aspect of the 
hand, the result is very inconvenient, and often pain- 
ful, as the hand naturally rests on its outer borders. 

The same arguments apply to the amputation of 

‘ey the thumb, one long external skin flap adjusted toa 
mse “AY =—=—sshorter flap in the cleft being far superior to the- 
Hand after ampu- palmar and dorsal flaps usually adopted. But it 
tation of part of may be here stated, that amputation of the thumb 


thumb, index and : ee 
twoouter fingers, Ought to bea very rare operation, as itcs far better 
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practice in all cases of injury to the thumb, where there is no possi- 
biligy of saving it, simply to cut off any shgrp point of bone, trim up ‘ 
the soft parts, and allow the stump to granulate, than to make what Ought to be 
is sometimes called a good job of it by amputating the organ higher ee rare. 
up; for any stump of a thumb, however short or ugly, is of use. In 
the hand here figured (Fig. 624) the man was an engineer, and he has 
been able for years to follow his occupation with but little inconve- 
nience. 

To describe other amputations of different parts of the hand is 
unnecessary. As little as possible should be taken away, and this by 
making skin flaps only, care being always observed to divide the 
tendons by a clean cut, and as high up as possible. The ingenuity of 
the Surgeon and the wants of the individual case will suggest the best 
means by which the latter can be supplied. 


Amputations of the Lower Extremity. ‘Antpitation 
These are of more importance than those of the upper, from their eee 


greater severity. They are, moreover, larger operations, more danger- 
ous, and possibly more difficult. 

Amputation of the thigh at the hip-joint is a formidable operation, At the 
and is only justifiable under desperate conditions, when a limb is ir- P-Jomt. 
reparably crushed or diseased, and resection of the head of the femur 
with more or less of its shaft is out of question. When performed for 
accident it is almost always fatul, not 10 per cent. recovering; for 
disease, however, it is more successful, the risk being about 
equal, although after resection of the head of the femfr which 

® das failed it is somewhat better. The best flaps where F. Jor- 
dan’s method cannot be carried out appear to be the external and 
internal. The patient being brought to the edge of the table, with 
the tuberosities of the ischium 
in view, and hemorrhage con- Fic. 625. 
trolled by Jordan Lloyd’s method 
(p- 633), or Lister’s tourni- 
quet (Fig. 625). The Surgeon 
should then make the external 
skin flap by means of a semi- 
circular incision, starting from 
the tuberosity of the ischium 
downwards and outwards one 
hand’s breadth below the great 
trochanter, and then upwards 
and forwards to the centre of 





the groin (on the outer side of Lister’s abdominal tourniquet. Author’s 
the femoral vessels). This flap method by 
should then be reflected upwards so as to expose the trochanter, ra 


and allow the joint to be opened, and disarticulation to be com- 
pleted; the limb being forcibly adducted by an assistant to faci- 
litate this step. In doing this, no vessels of any importance 
are divided, while the most difficult part of the operation is per- e 
formed. 

The inner flap now remains to be made, which is readily done by Internal. 
transfixing the thigh on the inner side, inserting the knife (twelve 
inches long) in the anterior wound, passing backwards close to the 


Previous 
ligation of 
artery. 


Usual mode. 


Good 
assistants 
needed 
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inner side of the neck of the femur, and bringing it out near the 
tuberosity of the ischium where the external incision was commeneed, 
and then cutting out through the soft parts, including the adductors, 
&c. (Fig. 626). In doing 
Fic. 626 this, all the pelvic mus- 
cles are separated from 
the thigh-bone at one 
clean sweep, and a few 
touchts of the knife 
complete the amputa- 
tion. Should there be 
much cause to fear loss 
of blood the common fe- 
moral artery may be 
ligatured in the wound 
before the second flap is 
made, or, it may be di- 
vided and twisted. The 
vessels can then be se- 
cured in the way the 
Surgeon proposes, and 
the parts brought to- 
gether, the two flaps 
Amputation at lip-joint by external and usually forming an ex- 
internal flaps. cellent covering to the 
acetabulum. The wound 
being an antero-postcrior one, and therefore good for drainage, a gook 
scar results. 

This operation I believe to be better than the anterior and posterior 
flap usually advised, and which is thus described by Erichsen :—“ If 
the operation be on the left side, the knife (twelve inches long) should 
be entered about two fingers’ breadth below the anterior spine of the 
ilium, and carried deeply in the limb behind the vessels directly 
acro-s the joint, its point being made to issue just above the tuberosity 
of the ischium. In transfixing on this side care must be taken not to 
wound the scrotum or the opposite thigh; the back of the knife must 
run parellel to, but not against, the pelvis, and the point must nof be 
held too high, lest it enter the obturator foramen. The anterior flap 
must then be rapidly cut downwards and forwards about five inches in 
length. The limb must now be forcibly abducted and everted, the 
capsule of the joint opened. So soon as this is done, the head of the 
femur must be pushed up by forcibly depressing and abducting the 
limb, so that it may start out of the acetabulum ; the heel of the ne 
is then passed behind it, the remainder of the capsule cut across, an 
the posterior flap rapidly fashioned by carrying the knife downwards 
and backwards through the thick muscles in this situation; the pos- 
terior flap may be about four inches long.” The operation is then to 
be completed as the former. In both these operations good assistants 
are needed to compress the bleeding vessels as they are divided, for 
hemorrhage and the shock of the operation are the great evils to be’ 
feared. Lister’s compressor, however, has rendered this serious opera- 
tion safer than it was. 
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° Furneaux Jordan’s Méthod. 


This excellent Surgeon, of Birmingham has described a method of Furneaux 


amputation at the hip-joint which must be regarded as a far better 


Jordan’s 
operation, 


operation than any that have been hitherto described, and it seems ‘Surgical 
to be generally applicable, excluding only cases of new growth, in Inquiries, 


which the soft parts around the bone are involved in the disease. It 
consists in an incision along the outer side of the thigh, extending 
downwards from the top of the trochanter for six or more inches, the 
enucleation of the head of the femur from the acetabulum and the 
separation of part of the shaft from its muscular attachments, and 
finally a circular division of the soft parts down to the bone at any 
line thought desirable. The Surgeon may, if he choose, make the 
circular sweep through the soft parts before the 

shaft of the bone is turned out. Fic. 626a. 

The periosteum should be saved from the shaft 
of the femur, if possible, and the attachments of 
the muscles thus saved, when, as shown by Mr. 
Shuter’s case, a firm and movable stump may be 
obtained to fit into the bucket of an artificial limb 
aud assist progression. 

It is better, says its author, to enucleate the 
femur where it is most thinly covered, and cut 
across the limb where it is smaller and further 
removed from the trunk; it is better, moreover, 
not to touch the bulky soft parts at the inner and 
Apper parts of the thigh. 

In this I quite concur, and from what I have seen 
of this operation—and at least five have been per- 
formed at Guy’s—I cordially recommend its adop- 
tion, and more particularly with the inprovement 
as made by Shuter, in preserving the periosteum 
as much as possible. . 

Mr. Jordan Lloyd, also of Birmingham, has sug- : 
gested an excellent method of controlling hamor- * Tbh at Fania 
rhage in amputation at the hip-joint, which de- at the hip-jout. 
serves a notice. I have seen it employed with 
marked success. It is to be applied as follows:—The limb to be ampu- 
tated, having been emptied of its blood by elevation and friction towards 
the trunk, “a strip of black india-rubber bandage, about two yards long, 
is to be doubled, and passed between the thighs, its centre lying between 
the tuber ischii of the side to be operated on and the anus. A common 
cglico thigh roller must next be laid lengthways over the external iliac 
artery. The ends of the rubber are now to be firmly and steadily 
drawn in a direction upwards and outwards, one in front and one ,be- 
hind, to a point above the centre of the iliac crest of the same side. 
They must be pulled tight enough to check pulsation in the femoral 
artery. ‘The front part of the band passing across the compress occludes 
the external iliac, and runs parallel to and above Poupart’s ligament. 
The back half of the band runs across the great sacro-sciatic notch, and 
by compressing the vessels passing through it, prevents bleeding from 
the branches of the internal iliac artery. The ends of the bandage 
thus tighten€d must be held by the haud of an assistant placed just 
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above the centre of the iliac crest, the back of the hand being against 
the patient’s body. To prevent the bandage slipping it shuld, be 
fastened by a safety-pin to the roller” (‘ Lancet,’ Muy 26, 1888), 


Amputation at the Thigh. 


Primary amputations of the thigh, taken as a whole, are very serious, 
and, calculating cases at all ages, more than half die. In subjects under 
twenty years of age, however, better results can be recorded, the mor- 
tality being about half this amount; whilst in these over forty, the 
average is worse, age having here, as elsewhere, a striking influence on 
results. Primary amputations, however, in the upper third of the thigh 
are more fatal than those in the middle; and these again are more fatal 
than amputations above the knee, amputations through the condyles 
or at the knee-joint being better than all. The nearer the operation 
approaches the body the greater is the risk. Still, even in the worst 
cases of compound fracture of the thigh, when death seems inevitable, 
the Surgeon should operate, when, by so doing, any reasonable hope of 
saving life can be entertained. 

In amputations for diseases a better account can be given. 

In amputation of the thigh for chronic joint disease at all ages, the 
mortality is about 1 in 4, but under the age of twenty, 1 in 17; while 
over that period it is 1 in 3, the difference in the mortality of the 
operation at the two periods being very great. Thus, taking all cases 
of chronic disease together, out of 89 of my own, 18 died; of 99 of 
Callender’s, 28; of 54 of MacCormac’s (‘ Dublin Journal,’ 1868), 10; 
and of 106 of Holmes’s, 30; making a total of 348 cases, of which 81 
died, or 1 in 4. In subjects under twenty years of age, out of 69 caser 
of Callender’s and my own, four died, or 1 in 17; and of 119 cases over 
twenty years of age, 38 died, or 1 in 3; amputation of the thigh for 
chronic joint disease being nearly six times more successful in early 
than in middle life. 

This operation in the upper or middle third, when the muscles are 
thick, is best performed by means of anterior and posterior skin flaps 
and the circular division of the muscle, or by the flap operation as 
illustrated in Fig. 610, the anterior flap being made by cutting from 
without inwards, and the posterior by perforating. The operation by 
lateral flaps, whether made of skin or muscle, or skin alone and circular 
muscle is not satisfactory, the bones having a tendency to appear at 
the upper angles between the flaps. In amputation at the lower third 
one long anterior flap may be made, and a short posterior, as previously 
described under Carden’s operation (Fig. 615). 

Mr. W. Stokes, of Dublin, advocates (‘Med.-Chir. Trans.,’ 1870, 
‘Dublin Journ. of Med, Sci.,’ 1875) the supra-condyloid amputation of 
the thigh, in which the femur is divided at least half an inch above the 
antero-superior edge of the condyloid cartilage, and the patella de- 
prived of its cartilaginous surface is applied to the same surface, and 
fixed there with carbolised catgut sutures. ‘The anterior skin flap is made 
oval, and the posterior fully one third of the length of the anterior. 

I have performed this operation in one case with a good result, and 
hava seen it performed on several previous occasions by my colleagues 
with success. I think well of it, and would suggest its wider trial. My 
colleague, Mr. Jacobson, has written an interesting paper on it (‘ Guy’s 
Hosp. Reps.,’ 1878). ' 


AMPUTATION AT THE KNEE-JOINT. 635, 
This operation differs from what is known as Gritti’s in the section Gritti’s. 
of the femur, being about one inch higher up. ® 


Amputation at the Knee-joint. 

This is an excellent operation in all ways, and one that should 
always be performed in preference to any higher amputation when the 
special circumstances of the case will allow. It is apparently attended 
with less risk to life than when a section of the bone is made, and 
yields an excellent and serviceable stump, on which the weight of the 
body can generalfY be sustained. Velpeau revived the operation in 
1830, while Mr. Pollock re-called the attention of London Surgeons to 
the subject (‘ Med.-Chir. Trans.,’ 1870). In his paper he states that, up 
to 1870, 48 cases of the kind had taken place in England, and that 12 
died, or one fourth; but since then the operation has been more common. 

I have now performed it upwards of twenty-three times. On 7 Statistics. 
occasions for compound fracture of the leg, 6 of which recovered; in 
13 cases for chronic disease of the knee-joint or leg, ]1 of which 
recovered ; and in 3 cases for gangrene of the leg from arterial obstruc- 
tion, one of which alone recovered, the operation in the other two 
having failed to save life. 

In only two or three of the cases did I remove the patella. In all 
the successful cases, excellent stumps were obtained (Fig. 627). 

In performing this operation, a long, broad, anterior flap should be Operation. 
made, which must of necessity be of skin, and also a tolerably long pos- 
terior, for it is remarkable to what an extent the posterior fiap 
always retracts. I prefer to make my posterior flap about t@o thirds 
the length of the anterior, and of skin only, and to divide the muscles 
&nd deeper structures by cutting from be- 
hind forwards about an inch below the joint Fie. 627. 
end of the tibia, and not after disarticula- 
tion; the popliteal artery being thus divided 
low down, where it is readily secured. The 
patella should not be removed except when 
diseased. 

When the operation has been completed, 
and the articular surface of the femur is 
found not to be healthy, or reparable, or the 
flapsstoo short, the condyles should be taken 
away, a thin rounded section of bone being 
removed, or more if the necessities of the 
case demand. Stump after amputation at 

After the operation a troublesome sup- the lett knee-jomt. 
puration occasionally takes place in the 
syiovial bursa beneath the extensor muscles of the thigh, and when 
it occurs it should be dealt with by free incisions. 


Fie 628. 








Stephen Smith’s method of ampututing. 
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Stephen Smith, of New York, has suggested (‘Amer. Journ. of 
Med. Sc.,’ Jan., 1870) the formation of two lateral skin flaps for this 
amputation, each flap to be formed by an incision commencing one inch 
below the tubercle of the tibia, and carried downwards and forwards 
over the side of the leg (vide Fig. 628), until it reaches the under sur- 
face, when it is curved towards the median line. I have adopted this 

method on ten occasions with excellent 

Fia. 629. results, and am disposed to think it the best. 

4 "The stump left is very°good, the cicatrix 

being vertical, and placed well behind the 
lower end of the femur (Fig. 629). 





Amputation at the Leg. 


Amputation of the leg for disease is a 
very successful operation, only about one 
3 case in twelve proving fatal. In young 
Pateree ane caetunne at life it is more successful than at a later 
knee-joint, showing cicatrix. period. 

Amputations for injury are, however, 
very unsuccessful, at least 60 per cent., or more than half the cases, 
dying. Pyemia is a more common cause of death after this form of 
amputation than even after amputation of the thigh, it being fairly 
proved that the larger the section of the shaft of a bone the greater 
the liability to blood-poisoning. 

Ampw ations of expediency in the leg are as dangerous as those for 
injury. 

Tis operation in the upper two thirds is, doubtless, best per’ 
formed by the mixed method, by two skin lateral flaps and the 
circular division of the muscles, as already described (Fig. 616). When 
the condition of the soft parts forbids such an operation, other flaps 
may be made, any form being allowable to avoid sacrificing more of 
the limb than is necessary. In the lower third of the leg Teale’s 
amputation is good, the long anterior flap not being too long, or so 
liable to slough. The long muscular flaps, and more particularly the 
posterior calf flap, cannot be recommended. In the lateral flap 
operation, Mr. Cock, who always includes the muscles and makes the 
flaps long, turns out excellent stumps, Some Surycons, in this mixed 
method, make anterior and posterior skin flaps, but they possess no 
advantage over the lateral; while the anterior flap, falling over the 
edge of the tibia, is apt to slough or to form unpleasant adhesions. In 
dividing the tibia, ils anterior edge should be rounded off with the 
saw. 


Amputations of the Foot. \. 


In no part of the body has an improvement in surgery shown to 
greater advantage than in the foot, for in none has so much been done 
in the way of conservatism. Whereas formerly amputation of the whole 
foot was common, we have now Hey, Chopart, Syme, Pirogoff, the 
subastragaloid, and Hancock’s operations, all based upon the well- 
estaBlished position that governs, or ought to govern, all amputations, 
viz. that no more of the body should be removed than the necessities 
of the individual case require, or, in other words, upon the principle of 

_ “the least sacrifice of parts.” To amputate a foot wherd anything less 
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would euffice, in the present age, is regarded as almost criminal, and 
Sufgeons generally accept Hancock’s well-put question, in his valuable 
lectures at the College in 1866: “ Can anything be more unphilosophical 
than to advocate the sacrifice of any bone or joint of the foot for no 
other reason than that a particular operation should be performed ?” 
(‘ Lancet,’ 1866). Indeed, this principle of practice should be upper- 
most in the mind of every Surgeon called upon to treat any local 
disease, and in the hand and foot it should be so Seater tent 
ee this teaching Hancock’s three other dicta necessarily 
ollow : 

That we should perform our operation as close to the diseased or Hancock's 
damaged structure, and preserve as much of the foot as we possibly can views. 
do with safety to our patient. 

That, where practicable, we should cut through the tarsal bones with 
a saw in preference to disarticulating them. 

That we should avoid the destruction of parts whenever we can 
do so. 

These views of Hancock accord so closely with those I have attempted 
to lay down as guides to the Surgeon in the surgery of other parts of the 
body, that I have given them in his own words, and placed them as 
leading principles of practice to be observed in the surgery of the foot. 
I believe them to be of great practical value, and desire that the student 
should have them always before him in the treatment of every case of 
local injury or disease. The principle embodied in “ the least possible 
sacrifice of parts ’ is one upon which most of the operatidhs of the To sacrifice 
foot should be undertaken; and it is well to remember, that of ee of 
he different amputations that have been recommended, while none possible. 
of them are called for until minor measures have altogether failed, 
each succeeding one is only a degree more severe than the preceding. 
The Surgeon in the present day takes away diseased bone or bones 
without fear, and leaves nature to repair the breach with every con- 
fidence. I have taken away, in one case, the whole second row of 
tarsal bones, and in another, the three cuneiform, scaphoid, and cuboid 
with excellent results. I have removed the necrosed os calcis with so 
little deformity that the loss could hardly be detected, and taken away 
on several occasions the upper articulating surface of the astragalus 
for@disease, with a result which has astonished me, no external defor- 
mity remaining, and movement of the ankle being almost complete. ‘ 
Mr, Key in 1836 took away the whole of the outer part of the foot for 
injury, leaving only the os 
calcis, astragalus, scaphoid, Fre. 630. 
inner cuneiform bone, and 
great toe (vide Fig. 630; 
‘Guy’s Rep.,’ 1836), from 
a boy, #t. 17, who subse- 
quently had a useful and 
sound foot. More recently 
Mr. Birkett has done the 
same with a like success. 


Single metatarsal and tarsal : 

bones when irreparably dis- Foot after amputation of the four outer toes with 
c d with their metatarsal bones, two external cuneiform 

eased may he removed wi and cuboid bones. Key’s case. ‘Guy’s Hosp. 

some confidence of a good _ Rep,’ 1836. 
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result being obtained, and any of the operations I am about to describe 
should only be undertaken when less severe measures are inapplicable. 

Upon this principle the amputations of Hey and of Lisfranc were 
hailed with satisfaction, Hey’s consisting of the disarticulation of the 
metatarsal bones from the tarsal, or the section with the saw of the 
metatarsal or tarsal bones; Lisfranc suggesting their disarticulation. 
Chopart’s amputation, again at the medio-tarsal joints; and Syme’s 
amputation at the ankle-joint; Pirogoff’s, which is.a modification of 
Syme’s, a part of the os calcis being preserved, have all the same end 
in view. The subastragaloid amputation, as recorded by Malgaigne, to 
save the astragalus and ankle-joint, is based upon the same principle, 
and Hancock’s amputation to save the posterior part of the os calcis 
with the astragalus, goes still further in the way of conservatism. 

All these operations have their own value, and each is applicable to 
its own class of cases; where the minor measure will suffice, the major 
is out of all question, the principle of the least possible sacrifice of 
parts being the one upon which they, as all other amputations, should 
be based. 

Before considering the different forms of amputation it will be well 

to consider briefly the surgical guides to 

Fia. 631. the foot us expressed by its anatomy, for 

iy | although in cases of disease these guides 

are greatly obscured, they are still of 
value, and in cases of injury they are al- 
ways reliable. The accompanying figure 
will help the student. ~ 

On the inner side of the foot, not far 
from the inner malleolus, the tubercle 
of the scaphoid (4) is to be felt as a 
marked prominence ; about half an inch 
in front of this will be found the articu- 
lation with the cuneiform bone (B), and 
one inch beyond this the joint which the 
Surgeon will have to open in Lisfranc’s 
or Hey’s operation (Cc); just above the 
tubercle of the scaphoid will be found 
the articulation with the astragalus< the 
line of Chopart’s amputation (D). 

On the outer side of the foot, one inch 
below the external malleolus, a sharply 
defined projection will always be felt, 
which is the peroneal tubercle (£), and 
half an inch in front of this will he 
found the joint which separates the os 
calcis from the cuboid, this joint, form- 
ing the outer circle to Chopart’s ampu- 
tation. Half an inch in front of this 

; ’ again, or one inch from the tubercle, 
oe agreed snes the prominence of the fifth metatarsal. 
bone is always to be felt (H), the line 

above this prominence indicating the articulation with the cuboid 
bone, which forms the outer boundary of the incision for Hey’s or 
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All these points should be looked for in te healthy foot, and learnt 
so as to be readily recognised in the injured or diseased. 


Hey’s Amputation (Lisfranc’s). 


The credit of introducing this operation must be accorded to Hey, 
for the date of the first case he published was 1797, whergas Lisfranc’s 
paper was only published as a suggestion in 1815. 

The operation qonsists in the removal of all the toes with the meta- Hey’s | 
tarsal bones by disarticulation, although it seems, from reading Hey’s operation. 
observations (1814) that disarticulation of the metatarsal bones was 
not essential, since in one of the two cases recorded, the cuboid bone 
was removed with some part of the astragalus, and in the second “ the 
projecting part of the first cuneiform bone which supports the great 
toe was divided with a saw,’ and in others he stated, that he sawed 
through the metatarsal bones when the joints were not removed. 

“The operator,” writes Malgaigne, in describing it, “should use @ Description 
small knife with a solid strong back, and only oneedge. In operating on ot operation. 
the right foot the patient should lie on his back, and the Surgeon, facing 
the foot, should grasp it with his left hand, the thumb and finger re- 
spectively resting on the well-marked bony projection of the meta- 
tarsal bone of the little toe, and the base of that of the great toe 
placed one inch in front of the tubercle of the scaphoid. Half an inch 
in front of these points an incision with its convexity downwards is to 
be made across the dorsal aspect of the foot, dividing all the soft parts 
down to the bones bya second cut. The plantar flap is then t®8 be made 

y two lateral incisions carried from the base of the dorsal flap along 

he metatarsal bones, and joined by a curved incision made on a line 
beyond the ball of the great toe. ‘This flap is to be longer on the inner 
than on the outer side, because the internal cuneiform bone is thicker 
than the cuboid, and it is to include all the tissues down to the bones. 
Disarticulation has next to be performed, and this is best done from 
the dorsal region when the parts are put firmly on the stretch by de- 
pressing the toes. ‘The operator then places the point of the knife on 
the outside of the joint and carrying its edge inwards he opens it as far 
as the third metatarsal bone. Around here he carries the knife half a 
line forwards, incises almost transversely, 
an@ thus reaches the second metatarsal. Fi. 632. 
Here he must, above all things, remember 
the general precept, not to engage his knife 
in the joint, but to work only with its 
point, and to confine himself to the divi- 
sion of the ligaments. When this instru- 
ment has reached the second metatarsal 
bone, he quits this side of the articulation 
to attack the inner side. This is well done 
by inserting the knife between the shafts 





Stump after Hey’s amputation. 
of the first and second metatarsal bones Y Pronk Hey’s aut 


with its edge upwards, and with a back- 

ward and forward motion dividing the ligaments holding the second 
bone in place, this fact being indicated by the sudden loss of resistance 
which the Surgeon feels when pressing the toes downwards, and by the 
sudden pia ane of the tarsus from the metatarsus. Disarticulation 


is then to be completed and the plantar flap shaped by cutting for- 
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wards close to the bone. A long dorsal fiap may be made when the 
plantar flap must be short?’ ! 

The parts are then to be brought together by sutures, after securing 
the vessels by torsion or the ligature, and cutting off ragged tendons. 
The foot should be fixed upon « splint, with the leg semi-flexed upon 
its outer side, and treated on ordinary principles. 

The stum# left after this operation is good, and the operation one 
that ought to be performed when the toes and metatarsal bones alone 
require removal. ac 


Chopart’s Amputation 


is an excellent and valuable operation ; and should always be performed 
in preference to any higher measure when disease or injury is confined 
to the fore part of the foot. The great theoretical objection brought 
against it—the subsequent drawing up of the heel and the consequent 
pointing of the stump—has really little weight, since it can be provided 
against by the division of the tendo Achillis at the time of the opera- 
tion, or subsequently, should the difficulty occur. In many cases of my 
own, the tendons have never been divided. My colleague Mr. Cock, 
who has performed this operation many times, thinks most highly of 
it, and never has had to amputate subsequently on account of the 
pointing of the stump. He believes that this can always be prevented 
or cured by the division of the tendo Achillis on the first indication of 
such a malformation. It was introduced into English practice in 
1828, bythe late Mr. James, of Exeter, and to the notice of Scotch 
Surgeons by Professor Syme, who subsequently, however, renounced 
it in favour of his own operation at the ankle-joint. He did so ob 


- account of the objection already stated, and because in such partial 


amputations the part of the tarsus left behind, though apparently 
sound at the time, may become affected with the same disease at a 
later period. But such an argument may be brought against all opera- 
tions less than the removal of a diseased part far from the seat of mis- 
chief, and is now fairly repudiated by modern Surgeons. In fact, all 
excisional and conservative surgery is based upon an opposite suppo- 
sition, the local nature of disease becoming daily more acknowledged 
and acted upon. 

The operation may be described as the amputation of the fore paat of 
the foot, anterior to the astragalus and os calcis, or as the medio-tarsal 
amputation. On the right foot it should be commenced by making a 
slightly convex flap from the dorsal aspect of the foot, commencing 
half an inch behind the prominence of the metatarsal bone of the little 
toe, and terminating at the tubercle of the scaphoid, the Surgeon 
grasping the foot, with his index finger on one point and his thumb 
the other. The skin is the first part to be divided, and sclsequeutty 
on the level of its retraction, all the tendons, &c., are cut through 
down to the bones or joints, the articulations are then opened, 
beginning at the scaphoid joint ; the foot should be forcibly bent down- 
wards to facilitate this part of the operation; the plantar flap is to be 
made by cutting forwards, and in doing this, care should be observed 
to ke2p the knife close to the bones on the sole of the foot, in order 
that the soft parts may be divided with as clean a cut as possible; 
the flap should be long and extend as far as the balls of the toes, 
and longer on its inner than outer aspect (Fig. 633). All ragged 
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tendonssmay be cut off short, and the parts brought together. If 
ther® be any difficulty in bringing up the for® part of the stump, or any 
retraction of the heel, the tendo Achillis should be divided at once, but 


Fig. 6334, 





Stump after Chopart’s 
amputation. 


id no such difficulty is experienced such a measure is unnecessary, In 
dressing the stump a good opening for drainage should be left. Fig. 
6334 illustrates the condition of the stump a year after the operation, 
in which the tendo Achillis was not divided. 

On one occasion I performed this mediotarsal operation for injury, 
making two lateral flaps from the dorsum and sidés of the fvot, the 
integument of the sole having been destroyed. A good stump resulted. 

Tripier’s Amputation. 

The amputation of the foot, devised by Tripier, of Lyons, as a sub- Iripier’s 
stitute for Chopart’s, claims a notice, since it professes to possess all #™putstion. 
the advantages of the Chopart and none of its disadvantages. It in- 
cludes a horizontal section of the os calcis on a level with the sustenta- 
culum tali, Fig. 6344, and gives a flat surface to stand upon, instead of 
the posterior part of the os calcis and the unsupported anterior ex- 
tremity of the bone. 

The operation is described in the ‘Brit. Med. Journ., Feb. 26th, 

1881; but I prefer the description of it given by P. Hayes, of Dublin, 
in the ‘ Dublin Journal,’ Dec. 1st, 1881. 

The Surgeon’s knife is caused to take the following course:—Com- The 
mencing at the outer edge of the tendo Achillis, on a level with the ex- operation. 
ternal malleolus, Fig. 634c, a skin wound is to be made in a direction at 
first downwards and forwards, and afterwards forwards, so as to pass two 
fingers’ breadths below the malleolus, and then to approach, to within a 
finger’s breadth, the upper part of the base of the fifth metatarsal Bone. 
From this point the incision is to be carried upwards, forwards, and 
inwards, so as to reach the inner margin of the tendon of the extensor 
hallucis propfius, just behind the first metatarsal articulation. The 
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knife should now be made to cut downwards and forwards, a as to 
enter the sole of the foot’a finger’s breadth in front of the dofsal 
wound. The incision is then to be carried, with a gentle forward 
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Tripier’s amputation of the foot. 


e 

curve, outwards and backwards, until it can be made continuous with 
the first portion of the wound below the outer malleolus (Fig. 634D), 
The divided integument having undergone some degree of retraction, 
the dorsal and plantar structures are to be divided half an inch behind 
the superficial wound ; the soft parts are then to be separated from the 
bones, extreme care being taken to preserve uninjured the vessels con- 
tained in the inner part of the plantar flap. 

The Surgeon will find it convenient at this stage to disarticulate the 
cuboid and scaphoid from the os calcis and astragalus, just as in Cho- 
part’s amputation. Having done so, he will proceed to divide and 
separate the periosteum from the under surface and posterior extremity 
of the os calcis up to the level of the sustentaculum tali, where, the 
bone is to be sawn through in a direction from behind and within, for- 
wards and outwards, so as to leave a surface which will be at right 
angles with the axis of the tibia, when the limb is caused to assume 
the ordinary position for walking or standing (Fig. 634a). 

All sharp bone edges and angles should now be rounded off. The 
posterior tibial nerve is to be exposed in the plantar flap, and divided 
as high as possible, with a view to prevent risk of neuroma. The 
vessels having been secured and drainage-tubes having been inserted, 
the flaps are to be brought together, and the limbs so dressed as to 
secure moderate flexion of the ankle-joint during the period of 
repair. M. Tripier attaches importance to the preservation of the 
periosteum covering the under surface of the os calcis when it is 
possivle to do so, ‘The stump yielded is a good one (Fig. 6343). 

Subastragaloid Amputation 
follows next in order amongst the amputations of the foot, and is the 
removal of as much as is taken away in Chopart’s amputation, with the 
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addition of the os calcis. It has been performed when the disease for 
which &n operation is required involves theae parts, and yet leaves the 
astragalus and ankle-joint sound. It seems, according to Velpeau 
Opes Surgery,’ 1839), to have been first performed by M. de 
ignerolles, and subsequently by Textor, although Malgaigne, in 1846, 
described the operation as his own without mentioning these facts. 

It is made by a heel flap, as in Syme’s amputation, and a dorsal flap, 
as in Chopart’s, the foot being removed by opening the joints between 
the scaphoid and astragalus, and that between this latter bone and the 
calcis. 

“The stump resulting from the subastragaloid amputation appears 
to me,” writes Hancock, “to be perfect; it is round, and of good form ; 
the cicatrix is firm, and well up in front, and the bottom of the stump 
is perfectly covered by the natural heel tissue.” Nélaton says this form 
of amputation “has been found to surpass all amputations”’ (‘ Clin. 
Surg.’). 

I am surprised at these opinions, for in the two cases I have had of 
it, though the repair was good, the stumps were not to be compared 
with those of a Chopart, a Pirogoff, or a Syme. I shall never do it 

ain. 

Pe aAcack's operation must be looked upon as a modification of the 
subastragaloid, in the same way as Pirogoff’s is a modification of 
Syme’s, for Hancock saves the tuberosity of the os calcis and turns it up 
to be united to the lower surface of the astragalus, from which he takes 
a slice of bone. It may be adopted when, in his attempt tg perform 
the subastragaloid operation, the Surgeon finds the lower surface of the 
astragalus diseased and the os calcis sound. Mr. Hancock performed 
it in 1864 with an excellent result. The incisions are very similar to 
those required in the subastragalvid, the end of the os calcis being 
divided in a line corresponding to the heel flap, instead of the flap being 
reflected.” In the ‘Lancet’ for 1866 full particulars of Hancock’s 
operation may be read, as described by him in a lecture at the College 
of Surgeons. 


Syme’s Operation. 


This consists in the removal of the whole foot with the articular 
surfaces of the bones of the leg just above the malleoli; a covering 
for the osseous surfaces being provided from the integument of the 
heel, the result being, adds Lister, “a stump admirably fitted for 
bearing the weight of the body. At the same time the parts likely to 
originate carious disease are completely got rid of ; so that this operation 
is calculated to supersede entirely that of Chopart, besides taking the 

lace of amputation of the leg in the majority of cases formerly sup- 
Rosed to demand it” (‘ Holmes’s Syst.,’ vol. iii, ed. 3rd, p. 715). 

This view of the operation, which was also held by its originator, 
emanating from one who was so closely connected with Syme, profes- 
sionally and otherwise, is doubtless far too sanguine. 

That the operation is good no Surgeon will deny when amputation 
of the whole foot is called for; but to say that it will supersede entirely 
Chopart’s operation is to say what I trust never will be true, for when the 
bones of the ankle-joint and the joint itself are sound, no Surgeon ought 
to take away the whole foot if any minor measure will suffice. Where 
Chopart’s amputation is applicable Syme’s ought not to be entertained, 
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As an amputation of the foot, where the whole foot must be sacrificed, 
it is admirable; but unde. no other circumstances can it be reeom- 
mended ; that it is superior to amputation of the leg most Surgeons 
will admit, upon the same principle that Chopart’s is superior to it on 
the principle of the least possible sacrifice of parts. 

It is, however, a successful operation, Hancock reporting (‘ Lancet,’ 
1866) that out of 219 cases only 17 died, or 7$ per cent.; 181 were 
operations for disease, and of these 11 died, or 64 per cent.; 32 for 
accidents, of which 6 died, or 13 per cent. The experience of the 
American war speaks also in its favour, for out of 67 cases only 9 died, 
or 13} per cent. 

The operation is performed as follows. I give it in Syme’s own 
words:—“ The foot being held at a right angle to the leg, the 
point of a common straight bistoury should be introduced immediately 
‘below the fibula, at the centre of its malleolar projection, and then 
carried across the integuments of the sole in a straight line Lo the same 
level on the opposite side. .The operator having next placed the 
fingers of his left hand upon the heel, and inserted the point of the 
thumb into the incision, pushes in the knife with its blade parallel to 
the bone, and cuts close to the osseous surface, at the same time press- 
ing the flap backwards until the tuberosity is fairly turned, when, 
joining the two extremities of the first incision by a transverse one 
across the instep, he opens the joint, and carrying his knife downwards 
on each side of the astragalus, divides the lateral ligaments so as to 
complete the disarticulation. Lastly, the knife is drawn round the 
extremities of the tibia and fibula, so as to expose them sufficiently for 

being grasped in the hand and removed by th. 

Fig. 635. saw, After the vessels have been tied (twisted), 

and hefore the edges of the wound are stitched 
together, an opening should be made through the 
posterior part of the flap where it is thinnest, to 
afford a dependent drain for the matter, as there 
must always be too much blood retained in the 
cavity to permit of union by the first intention. 
The dressings should be of the lightest description. 
That the flap may, and probably will, still occasionally 
slough is unhappily too true; but this result is always 
owing to an error in the mode of performance; for 
as the integument, being detached from its sub- 
jacent connections, can derive nourishment only from 
the anastomosing of vessels, it is evident that, if 
scored crossways, instead of being separated by cut- 
ting parallel to the surface, the flap must lose its 
vitality.” 

e fae Instead of ‘dissecting the heel flap from the calcis 
mp ate vee at an early period of the operation, it is a better and 
Fergusson. simpler practice to do this after the foot has been 

disarticulated, the Surgeon, with the foot in his 
hand, readily separating the heel flap from above. 

InoSyme’ s first operation, in 1842 (‘ Observations in Clinical Sur- 
gery, 1861), he simply took away the malleolar projections and did not 





remove the articulating surface of the tibia as subsequently advised, 


and it is still an open question whether any advantage‘is gained by 
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this extra section of bone. I have performed this operation by Syme’s 
origind] method with an excellent result. » : 

The stump following the amputation is excellent. Fig. 635, taken 
from Fergusson’s lectures on the progress of surgery, illustrates it 
admirably :—“ The very bit of soft material on which we naturally 
stand is still preserved for the future basis of this support.” 

Some Surgeons, and Pirrie amongst them, perform the operation by Pirrie’s 
sawing through the tibia and fibula without disarticulating the foot. modification. 
The modification gs good. 

Roux’s amputation differs from Syme’s only in the flap being made Roux’s 
from the inner and under side of the heel. I have on one occasion method. 
made a long anterior flap—the only bne the condition of the parts 
permitted, with success. 


Pirogoff’s Amputation. 

This operation is to be regarded as a modification of Syme’s, and Pirogoff’s 
was introduced by its distinguished originator during the Crimean *™putatin. 
war. The merit he claims for it is the novel osteo-plastic principle 
that, a portion of one bone remaining, naturally connected with soft 
parts, readily unites with another, and at the same time serves to 
lengthen the limb and increase its utility. It differs from Syme’s in 
leaving the tuberosity of the os calcis in the heel flap instead of dis- 
secting it out, and bringing up its exposed cut surface to unite to the 
tlivided extremities of the tibia and fibula. I have frequently per- 
formed it, and in every instance with a good result. Busk was the first 
Surgeon who did it in this country, in 1857. ® 
. The limb is longer than after Syme’s amputation, and the stump is Advantages. 
ot to be excelled (Fig. 638), since a patient can walk upon it as well 
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Pirogoff’s amputation, Heel tlap with calcis. ° 


as if no amputation had been performed. The incisions are the same 
as-in Syme’s, but no heel flap is dissected up. After disarticulating 
and dividing the lateral ligament sufficiently far for the os caleis to 
become visible behind the astragalus, the Surgeon has to saw through 
the -os calcis in the line of the heel, and remove the foot, taking off, 
subsequently® the ends of the tibia and fibula, 
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Dr. Eben Watson, after having made the heel flap, prefers, before 
going farther, to saw off ag much of the os calcis as he wants 10 saye: 
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Pirogoff’s amputation. Nivision of malleoli. Taken from Stump after Pirogoff’s 
T. Smith’s work. amputation. 


but theré is an objection to this practice, as I have known the incision 
through the bone to be made too far forwards into the astragalo-cal; 
canean joint, and a second slice have to be removed. Dr. Watson, 
also, adopts Pirrie’s practice of dividing the tibia and fibula without 
previous disarticulation of the foot (Figs. 637 and 638). 

When this method is employed, the Surgeon should make a more 
oblique section of the os calcis from below backwards. 

I regard Pirogoff’s amputation as very good, and it yields an excel- 
lent stump (Fig. 638) ; it ought always to be preferred to Syme’s when 
the os calcis is sound. If the bone at the time of the operation be 
found to be bad it must be removed, the operation resolving itself into 
a Syme’s; but when the bone is good, it appears to be a grave error to 
take away what makes so good a point of support to the body. ° 

Hancock records fifty-eight cases of this operation as performed by 
British Surgeons. Five only, or 9 per cent., died. 

Amputation Amputation of the toes may be performed in the same way as ampu- 

of the toes. tation of the fingers already described, equal care being observed not 
to interfere with the plantar surface of the foot. In amputating the 
great or little toes the same oval flaps should be made as were recora- 
mended in amputation of the thumb and little finger (page 629). 
They should always be large and as much skin saved as the case will 
allow. 


Stumps, and their Morbid Conditions. 


Stumps,and To secure a good stump is desirable, although to obtain it by taking 
ae morbid sway more of the body than is required by the exigence of the case, no 
; increased risk to life should be incurred. Many of the most promising 


stumps after an amputation often turn out badly, while the least 
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promising end well; the result depending more probably on their 
subsequent dressing than on the condition df the flaps at the time,it  ° 
being quite certain that bad dressing may destroy the best stumps, Importance 
and good dressing improve the bad. Still, the character of the stump of rood 
is much determined by the form of amputation that has been per- S*e#sing: 
formed. 

The stump after a circular amputation (Fig. 689) is not so good as 


Fig, 639. 
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Thigh stump, after a circular amputa- flap. 
tion of thigh. 


that obtained after a flap (Fig. 640). The stump left after the mixed 
form of amputation of the leg leaves nothing to be desired (Fig. 617), 
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Stump after amputation at the 
knee-joint. Conical stump. 


and that which is met with after amputation at the knee-joint when 
the patella is left is unexceptionable (Fig. 641). 

A conical stump (Fig. 642) is always regarded as a bad one, and yet Conical 
most thigh and arm (single bone) stumps after primary amputation stumps. 
become conical by time, the soft parts and muscles wasting, except in 
very fat subjects. When double bones exist, this evil is rarely seen, 
nor is it after amputation at the joints. Knee and elbow stumps and 
Pirogoff’s are the best we see. 

A stump that looks well after an operation, with a mass of nfuscle 
covering it, is sure to undergo a change; the muscles will degene- Condition of 
rate, and after losing all their characteristic features, turn into parts in 
fibro-cellular® tissue, of which, and of fatty tissue,a good stump is "amps. 
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formed. The end of the bone will become rounded off, and its medul- 
lary canal filled up; the net'ves of the stump also will become bulbdus 
‘to a degree, but painful only when they are involved in the cutaneous 
cicatrix or bound down to the bone. 

At times, however, stumps grow, and become conical, and in the 
amputations of childhood this condition must be expected. It is best 
geen in the leg, as it so happens that the shafts of bones grow most 
where they come in contact with the larger epiphyses, and in the leg, 
the one entering into the knee-joint is the larger. “In the case of a 
boy, xt. 7, whose leg I had to amputate, with some irregular skin flap, 
for a compound fracture, just below the knee, | have had to take away 
on two occasions, at intervals of three years, two pieces of bone at least 
an inch long, purely from the growth of the bone during childhood, and 
it was interesting to notice that the tibia on both occasions had grown 
at least twice as much as the fibula; in my second operation I never 
touched the fibula. 

Painful stumps are most distressing ; and are commonly caused by 
some increase in the bulbous condition of the divided nerves, the nerve 
being included in the cicatrix or pressed upon by the bone, and under 
such circumstances a cure is readily effected by the removal of the 
bulbous nerve. But in others, the extreme pain seems to be due to 
hyperesthesia which is often called hysterical, the slightest touch of 
the end of the stump being sufficient to cause convulsive twitchings of 
the limb, and pain flying up the stump. In these cases, operative in- 
terferenct' cannot be recommended, although nerve stretching has been 
advocated ; the general condition of the body usually associated with 
this affection requires attention ; tonics are always required, with local 
soothing anodyne applications, such as belladonna, opium, or stramo- 
nium ointments, &e. 

Necrosis of the stump is a common condition, and it is often due to 
too great a separation of the periosteum from the bone at the time of 
the operation by the forcible traction of the flaps backwards, and, at 
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Necrosis of a stump. 


times, to a distinct endostitis of the divided bone (osteo-myelitis). In 
the former case, the necrosis is limited, and will probably show itself.- 
only as a ring of bone which may come away by itself or be removed. 
In the latter more or less of the shaft of the bone dies and subsequently - 
exfoliates, the periosteum forming a new casing or sheath of bone to 


‘supply the dead bone’s place, as in cases already described in the chapter 
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on ogtitis. The largest sequestrum I was ever called upon to remove 
from a stump was from the femur of ayman whose lower extremity 
I amputated for disease of the knee-joint consecutive to acute necrosis 
of the tibia. The femur became inflamed by endostitis after the 
amputation, and ended in endosteal necrosis. The sequestrum was 
five inches long. I drew it out of the end of the stump some months 
after the amputation, and an excellent stump was left. I have had 
also a similar case in a child about six years old—necrosis of the 
stump followings amputation for acute necrosis of the tibia extending 
into the knee-joint. The stump united after the operation by primary 
union, but the bone subsequently appgared in the wound as a necrosed 
mass, this change being attended with slight constitutional disturbance. 
In exceptional cases, the soft parts slip away from the bone and re- 
tract as a whole, the stump bone suddenly protruding through them 
for some inches (Fig. 643), In these cases the periosteum covering 
the bone having inflamed retracts with the soft parts,and so leaves the 
bone, which, deprived of its periosteum, projects from between the 
flaps as a dead or dying portion, the result of periosteal necrosis. 
Under these circumstances the stump must be reopened and the end of 
the bone removed high up. 

Sir Joseph Fayrer tells us (‘Clin. Surg.,’ 1866) that in India this Osteo. 
osteo-myelitis of the ends of stumps is a common affection, and often myelitis after 
attended with severe constitutional symptoms such as are well known "™Putauion. 
to accompany all cases of acute endostitis with or without amputation. 

He regards the affection as so serious that he advocates the ge-amputa- 
tion of the limb above the next joint as soon as the earliest symptoms 
* of systemic infection appear, blood-poisoning being the chief danger of 
the disease. ‘The proper time,” he writes, ‘for amputation in cases Fayrer’s 
of diffused osteo-myelitis is as soon as possible after you have ascer- ‘'¢W*- 
tained that the bone is affected; and the mode of arriving at this 
knowledge is simply the passage of a long probe down the medulla. 
Should it impinge on healthy and bleeding medulla near the surface, 
you may, if the constitutional symptoms permit, wait and see if nature 
is about to limit the suppuration and throw off the diseased bone, 
which is a rare result. Should it pass well up the bone its whole 
death is certain. In cases of incipient inflammation the medulla will  » 
be, found protruding like a fungus from the central cavity, and the 
bone surrounding it exposed to a greater or lesser extent; at a later 
period the end of the medulla is found already dead, blackened, and 
encrusted, but within it is a putrid mass of bone, débris, and pus. In 
the former stage you can watch the progress of the case. In the 
latter interference is immediately necessary, and that I fear can be 
‘nothing short of amputation, either about the next joint, or perhaps in 
“a young subject at the epiphysis. The condition of the soft parte must 
not deceive, the condition of the bone and the constitutional symptoms 
must be the guide as to the time and necessity for operations.” I 
have made this long extract from Sir Joseph Fayrer’s paper because it 
is through him that in recent times the subject has been brought 
prominently under notice, though Longmore and Holmes in this 
country have ably dwelt upon it, and Roux, of Toulon, made it the 
subject of a special report. 

In acute cases, there can be little doubt as to the wisdom of 
the practic® suggested ; but in English praetice, they are not, however, 
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of great frequency—the cass of necrosis of stumps met with being 
e raion of a “ike chronic Gr subacute kind, of either oalotel oO 
origin, and not requiring such active treatment. 

Aneurismal enlargement of the arte. 
ries of a stump has been described by 
Erichsen on Cadge’s authority, and is an 
accidental association. 

Cancer may also attack a stump. In 
December, 1871, I removed the leg-stump 
of a man, st. 58, for extensive cancerous 
disease of two years’ standing, which at- 
tacked the cicatrix that had been formed 
fifty-four years (vide Fig. 32, p. 176). In 
Removed from John S—, et. 16, this case amputation of both legs had been 

who had had his arm amputated performed for gangrene of the limb when 

four years previously for an the patient was a child four years old. 





Bursa over ecident. When the end of the bone in a stump 
bone of is not well covered and is subjected to 


a pressure, a bursa at times forms as a protective agent. This occurred 


in the case from which Fig, 644 was taken. I amputated the end of 
the humerus with the bursa, and @ good stump was left. 


To Prepare and Clean Sponges. 


Having shaken them to get rid of sand, and washed them to remove 
dirt, place them in water acidulated strongly with muriatic acid, and 
there let them remain until all effervescence has ceased and chalk is 
removed. For this purpose it may be necessary to renew vhe acid 
several times. 

Let them then be well washed in plain water. 

To bleach them, wash them repeatedly in a solution of binoxalate of 
potash 3j, ad Oj of tepid water. 

After an operation they should be washed in cold water free from 
blood, and then placed in a solution of carbolic acid, 1 in 80, and there 
left for 24 hours. They are then after another washing in pure water 
or carbolised water ready for use. When not at once required they 
should be squeezed dry, and suspended in a warm room in a porous 
bag to dry, 

Sponges should not be placed too near a fire, since dry heat hardens 
them. Nor should they be washed in a solution of soda, unless they 
are very greasy, since alkalies dissolve spongine or horny tissue and» 
makes it soft and incapable of absorbing moisture. 
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ABDOMEN, injuries of, i, 683; diag- 
nosis in, i, 683; contusions of, 1, 
683; penetrating wounds of, i, 
695; gunshot wounds of, ii, 590; 
tapping, i, 728. 

ABDOMINAL PARIETES, wounds of, i, 
695. 

ABDOMINAL VISCERA, wounds of, i, 
698; protrusion of, i, 696. 

ABDUCTION OF LEG in hip disease, ii, 
482. 

ABNORMAL ANUS, i, 699. 

Apgouss, i, 74; chronic, i, 75; alveo- 
lar, i, 668; anal, i, 797; in bone, 
ii, 542; in brain, i, 279; of breast, 
il, 260; fecal, i, 701; lumbar, i, 
333; spinal, i, 339; perineal, ii, 
144, 158; of tongue, i, 591; of 
kidney, ii, 64; of prostate, ii, 87; 
of joints, ii, 506; about joints, ii, 
533 ; opening, i, 76; Hilton’s me- 
thod, i, 78. 

ABSCESS KNIFE, i, 76. 

ABSCIMION, i, 432. 

ABSORBENT INFLAMMATION, i, 239. 

ACCOMMODATION, i, 354; diseases of, 
i, 359. 

ACETABULUM, fracture of, ii, 437 ; im- 
paction of femur in, ii, 437; ne- 

®crosis of, ii, 509. 

AOROMION, fracture of, ii, 418. 

ACTUAL CAUTERY, i, 481. 

ACUPRESSURE, i, 478, 

ACUTE INTERNAL STRANGULATION, i, 
709. 

ADAMS8’S OPERATION on hip, ii, 499 ; 
for deformed nose, ii, 2; for con- 
tracted fingers, ii, 343. 

ADDUCTION OFg LEG in hip disease, ii, 
483. 
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ADENITIS, i, 238; syphilitic, ii, 197. 

ADENOMA, i, 165, 194; of breast, ii, 
266 ; cystic, ii, 273; statistics of, 
ii, 266. 

ADHESION, primary, i, 14; secondary, 
i, 17; repair by primary or secon- 
dary, i, 24, 

ADHESIONS of iris, i, 881; of labia, ii, 
247; peritoneal, ii, 295. 

ADIPOSE TUMOURS, i, 160. 

AIR IN VEINS, i, 561. 

AIR PAssaGEs, foreign®bodies in, ii, 22 ; 
wounds of, ii, 19; operations on, 
ii, 28. 

ALBUMINURIA, ii, 94; with shock, i, 
302. 

ALCOHOLIC DRESSING of wounds, i, 50. 

ALIMENTATION, RBOTAL, i, 821. 

ALLARTON’S OPERATION for stone, ii, 
134. 

ALVEOLAR ABSCESS, i, 668. 

AMALGAMS, i, 661. 

AMATROSIS, i, 390. 

AMETROPIA, i, 355. 

AMPUTATION in joint disease, ii, 506, 
525; double, ii, 614; or excision 
of knee, ii, 513. 

AMPUTATION, ii, 609; in collapse, i, 
303 ; mortality of, ii, 613; of the 
thigh for diseases of knee, ii, 618 ; 
causes of death in, ii, 614; diffe- 
rent varieties of, ii, 609; modes 
of, ii,615; instruments required in, 
ii, 617; position of assistants in, 
ii, 618 ; flap operation, ii, 617 ; its 
history, ii, 610; circular opera- 
tion, ii, 609; value of splints 
after, ii, 620; Teale’s, ii, 622; 
Carden’s, ii, 628; mixed form, ii, 
628; at shoulder-joint, ii, 626; of 
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arm, ii, 627; at elbow-joint, ii, 
‘ 627; of forearm, ii, 628 ; of thumb 
and fingers, ii,629; at wrist-joint, 
ii, 629; at hip-joint, ii, 631; by 
Furneaux, Jordan’s method, ii, 
633; of thigh, ii, 634; at knee- 
joint, ii, 685; of leg, ii, 686; of 
foot, ii, 686; in gangrene, i, 94; 
in gunshot injuries, ii, 595; in 
compound fractures, ii, 404; dress- 
ing stump after, ii, 621. 
AMUSSAT’S OPERATION, i, 724. 
ANAL ABSCESS, i, 797. 
ANZSTHESIA, LOCAL, ii, 608. 
ANASTHETIOS, action of, ii, 600; rules 
for administration of, ii,602; value 
of, as aids to diagnosis, ii, 6085 ; 
improvements in practice due to, 
ii, 605 ; in eye surgery, i, 397. 
ANASTOMOSIS, aneurism by, i, 523. 
ANATOMICAL TUBERCLE, i, 124. 
ANCHYLOSIS of spine, 1. 334; of hip ii, 
485, 498; of knee, ii, 504. 
ANEL’S OPERATION for aneurism, i, 
* ( 
ANEURISM, i, 493; pathology of, i, 
494; diagnosis of, i, 499; diffused, 
i, 518, 494; dissecting, i, 494; 
traumatic, i, 517; false, i, 493; 
true, 1, 493; varicose, 1, 521; rup- 
ture of, i, 499; spontaneous cure 
of, i, 497; by anastomosis, i, 523 ; 
fusiform, 1,494; arterio-venous, i, 
520; cirsoid, i, 5623; special, i, 
529; treatment of, 501; by liga- 
‘ ture, i, 511; by compression, i, 
502; by manipulation, i, 515; by 
injection, i, 516. 
ANEURISM NEEDLE, i, 531. 
ANEURISMAL SsAO, relations of, to 
artery, i, 493. 
ANEURISMAL VARIX, i, 520. 
ANGEIOLEUCITIS, i, 238. 
ANGULAR CURVATURE of spine, i, 332. 
ANIMAL POISONS, 1, 122. 
ANKLE-JOINT, dislocations of, ii, 385; 
diseases of, ii, 489; suppuration 
. Of, ii, 517; excision of, ii, 518; 
amputation at, ii, 643, 
ANKYLOGLOSSIS, i, 584. 
_ANRULAR URETHRAL STRICTURE, ii, 
142; rectal ii, 816. 
ANTISEPTIO IRRIGATION, i, 23-68. 
ANTISEPTIC LIGATURE, i, 472. 
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ANTRUM, diseases of, i, 621; dropsy 
of, i, 621; suppuration of, i~621. 

ANTYLLUS, OPERATION OF, {or aneurism, 
i, 514. 

ANUS, artificial, i, 699 ; abnormal anus, 
i,699; imperforate, i, 786 ; diseases 
about, i, 792; fistula about, i, 797 ; 
painful ulcer of, i, 794; pruritus 
of, ’ i, 812. a 

Aorta, abdominal aneurism of, i, 532 ; 
ligature of, i, 532 ; compression of, 
i, 633. 

APHASIA after head injury, i, 265. 

APHTHOUS STOMATITIS, i, 580. 

APNG@A, ii, 48, 49. 

ARACHNITIS, i, 276, spinal, i, 316. 

ABACHNOID Cysts, i, 270. 

ABROH, PALMAR, wounds of, i, 547. 

ARM, amputation of, ii, 627. 

ARREST OF GROWTH after fracture, ii, 
425. 

ARREST OF INFLAMMATION by obstruc- 
tion of artery, i, 79. 

ARROWS, wounds from, i, 202. 

ARTERIAL OR ANEMIC GANGRENB, i, 
93; Pysmia, i, 491. 

ARTERIES, discases of, i, 486; inflim- 
mation of, i, 486; atheroma of, i, 
488 ; injuries of, i, 468; contusion 
of, i, 470; torsion of, i, 473; sta- 
tistics of, i, 480; ligature of, i, 
472; general rules for the ligature 
of, i, 529; occlusion of, i, 470; 
subcutaneous rupture of, i, 470; 
hemorrhage from, i, 468, 478. 

ARTERIO-VENOUS ANEURISM, i, 520. 

ARTERITIS AND ATHEROMA, i, 486. 

ARTERY CONSTRICTOR, i, 480. 

ARTHRITIS, GONORRH@AL, ii, 190. 

ARTHRITIS OSTEO-, ii, 530. 

ARTIOULAR ENDS OF BONES, disease of, 
li, 474; necrosis of, ii, 538. 

ARTIFICIAL ANUS, 1, 699. 

ARTIFICIAL LEECH, i, 398. 

ARTIFICIAL PUPIL, i, 419. 

ARTIFICIAL RESPIRATION, ii, 50. 

ASPHYXIA, ii, 48. 

ASPIRATOR IN ABSOESS, i, 77. 

ASTRAGALO-CALOANEAN JOINT, disease 
of, 1i, 489; dislocation of, ii, 389. 

ASTRAGALUS, dislocation of, ii, 391; 
fracture of, ii, 464; excision of, ii, 
392. A 

ATHEROMA, 1, 488. 
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ATLAS, disease of, i, 384; dislocation of, 
1, 328. 

ATROPHY of bone, ii, 566; of muscle, 
ii, 811. 

ATROPINE in iritis, 1, 382. 

AURAL POLYPI, i, 455. 

AURICLE, malformations of, i, 443; 
tumours of, i, 444. 

AXILLARY ARTERY ligature of, i, 
542. 


Back, injuries of, i, 813; sprains of, i, 
828. 


BALANITIS, ii, 190. 

BANDAGE, spica, i, 758; suspensory, ii, 
216; immovable, ii, 407. 

BaRBADOES LEG, i, 233. 

Bask OF SKULL, fractures of, i, 255. 

BASEDOW’'S DISEASE, i, 248, 438. 

BATH, CALOMEL, i, 142. 

BAVARIAN IMMOVABLE flannel splint, 
ii, 407 ; for knee, ii, 503. 

BEDSIDE EXPERIENOE, i, 4. 

BEDSORES, i, 90. 

BELLOOCQ’s instrument for plugging 
nose, ii, 4. 

BENDING OF BONES, ii, 569. 

BICEPS TENDON, rupture of, ii, 307. 

BIGELOW’S lithotrity, ii, 116. 

BITES, SERPENT, i, 125. 

BuLappER, diseases of, ii, 67; rupture 
of, i, 691; irritable ii, 67; in 
women, ii, 257; inflammation of, 
ii, 69; sacculated, ii, 70; washing 
out, ii, 71; ulceration of, ii, 73; 
tumours of, 1i, 74; villous growths 

of ii, 74; cancer of, ii, 75; atony 

of, ii, 82; tubercular disease of, 
ii, 73; paralysis of, ii, 83; stone 
in, ii, 108; foreign bodies in, ii, 
189; malformations of, ii, 182; gun- 
shot wounds of, ii, 592; on blad- 
der puncturing through rectum, 

“ii, 172; above pubes, ii, 175. 

BLEEDING, arrest of, in wounds, i, 24; 
the operation of, i, 568; in head 
injuries, i, 278, 281; in wound of 
lung, ii, 41. 

BLEPHAROPHYMOSIS, i, 403. 

“Bioc, REDUCTION EN,” i, 759. 

BLoop oystTs in skull, i 270. 

BLOOD-POISONING, i, 108; prevention 
of, i, 119. @ 

Bioop tumours of scalp, i, 250. 
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Bopizs, Loose, in joints, ii, 625; in 
» burse, ii, 320; in ganglion, ii, 325. 

Botts, i, 220; Delhi, i, 224. 

Bong, atrophy of, ii, 566; abscess of, 
ii, 542; contusions of, of skull, i, 
252; diseases of, ii, 535; inflam- 
mation of, ii, 537; elongation of, 
from inflammation, ii, 567; frac- 
tures of, ii, 396; hypertrophy, ii, 
566; caries of, ii, 552; necrosis 
of, ii, 587; sclerosis of, ii, 539; 
tumours of, ii, 654; diagnosis of, 
ii, 563; pulsatile tumours of, ii, 
565 ; cysts in, ii, 565; hydatids in, 
ii, 565; cancer of, ii, 560; ampu- 
tation in, 11, 564. 

BONE-SETTING, ii, 598. 

Bow8&1, internal strangulation of, i, 
709; ruptured, i, 688. 

BRACHIAL ARTERY, ligature of, 544. 

BRAIN, bruised, i, 263; hemorrhage 
from, i, 263; from meningeal ar- 
tery, i, 267; concussion of, i, 261, 
280; compression of, i, 271, 280; 
hernia of, i, 27§; inflammation 
of, i, 276; suppuration of, i, 280; 
wounds of, i, 274. 

BRAIN AND ITS MEMBRANES, injuries 
of, i, 266. 

BRASDOR’S OPERATION, i, 512. 

BREAST, diseases of, ii, 258; Creighton’s 
views of their pathology, li, 262; 
hypertrophy of, ii, 268; engorge- 
ment of, ii, 258; inflammation of, 
ii, 259; abscess of, ii, 259; sub- 
mammary abscess of, ii, 26); 
chronic induration of, ii, 262; the 
irritable, ii, 262; tumours of, ii, 
262; adenoma of, 1i, 266; statistics 
of, ii, 266; cancer of, ii, 270; open 
cancer of, ii, 277; statistics of, ii, 
272; colloid cancer of, ii, 278; 
cystic disease of, ii, 273; cystic 
cancer, ii, 276; sarcoma of, ii, 276; 
milk tumour of, ii, 275; hydatids 
of, ii, 277; retracted nipple in, ii, 
278 ; discharge from nipple in, ii, 
279; enlarged glands in, ii, 280,; 
infiltration of skin in, ii, 280; 
chronic eczema of nipple preced- 
ing cancer, ii, 279; excision of, ii, 

Breast, tumours of, diagnosis of, ii, 
265. 
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BROAD LIGAMENT, cysts of, ii, 286. 
BRoncHOOELR, i, 245. : 
BRONOHOTOMY, ii, 32. 

Brvisz, 1, 200. 

Buso, in clap, ii, 190; in chancre, ii, 
197; in syphilis, ii, 197. 

BUBONOOCELE, i, 786. 

BULLETS, varieties, ii, 576; extractor, 
ii, 588. 

BunIoN, i, 228, 

BURNS AND SCALDS, i, 203; statistics 
of, i, 205; cause of death in, i, 
205; pathology of, i, 205; of la- 
rynx, ii, 27, 

BURROWING OF ABSCESS, i, 75. 

BuRSz, diseases of, 11,318 ; of synovial, 
ii, 8320; of popliteal, ii, 322; acute 
inflammation of, ii, 318, 533 ; loose 
bodies in, ii, 320. 

BUTTON SUTURE, i, 29. 


CACHEXIA, i, 6. 

CzovM, abscess about, i, 701; rupture 
of, i, 718; hernia of, i, 736. 

CaLols, fractureS of, ii, 464; necrosis 
of, 11, 552. 

CALCULUS, nasal, ii, 8; salivary, i, 
582; in tonsil, i, 615; renal, ii, 
59, 100; prostatic, 11, 92; vesical, 
ii, 101; urethral, ii, 175; in fe- 
male, ii, 187. 

CALLISEN'S OPERATION, i, 724. 

CALLOUS ULCERS, i, 85. 

CALLUS, provisional, ii, 410. 

CALOMEL BATH in syphilis, i, 142. 

ANALICULI, obstruction of, i, 404. 

CaNOER, i, 171, 198; its structure, i, 
198 ; its causes, i, 180; heredity 
in, i, 180; its clinical features, i, 
172; its treatment, i, 181; scir- 
rhous, i, 173; medullary, i, 174; 
osteoid, i, 198; epithelial, i, 176; 
colloid, i, 179; villous, i, 180; of 
lip, i, 576 ; of nose, ii, 6; of ceso- 
phagus, i, 676; of tongue, i, 599; 
of tonsil, i, 606; of rectum, i, 
814; of bladder, ii, 75; of pros- 

¢ tate, ii, 94; of penis, ii, 180; of 
breast, ji, 270; of testicle, ii, 230 ; 
of thyroid gland, i, 247; of bone, 
ii, 560; of scrotum, ii, 242; treat- 
ment by excision, i, 181; by caus- 
tics, i, 182. 

CaNORUM ORIS, i, 579. 


INDEX. 


CANNON BALLS, blows from, ii, 578. 

CARBOLISED LIGATURES, i, 472. ° 

CARBUNOLE, i, 221; facial, i, 228, 679. 

CARCINOMA, i, 171, 198. 

CARDEN’S AMPUTATION, ii, 623. 

CARDINAL POINTS (six) to be observed 
in the treatment of wounds, i, 25. 

CARIES, ii, 552; caustic treatment of, 
ii, 554; of teeth, i, 659. 

CAROTID ARTERY, ligature of, i, 535, 
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CaARPUS, dislocation of, ii, 371; dis- 
eases of, ii, 492, 523. 

CARR'S SPLINT for fracture of forearm, 
ii, 430. 

CARTILAGE, discases of, ii, 472; dislo- 
cations of inter-articular, ii, 384; 
tumours of, i, 168, 193; ii, 557; 
fracture of costal, ii, 41. 

CARTILAGES, loose, in joints, ii, 525. 

CARTILAGES, STERNO-COSTAL, fracture 
of, ii, 41. 

CASTRATION, ii, 287. 

CATARACT, i, 420; operations for, i, 
423; accidents during, i, 429; 
after treatment, i, 430. 

CATARACT GLASSES, i, 430. si 

CATARRH OF TYMPANUM, i, 459. 

CATARRHAL CONJUNCTIVITIS, i, 365. 

CaTGUT SUTUEES, i, 29; Kgature, car- 
bolised, i, 472. 

CATHETERS, ii, 145; on passing, ii, 
146 ; tying in, ii, 148 ; Eustachian, 
i, 460. 

CAUSTICS, i, 182. 

CAUTERY, actual, i, 481; galvanic, in 
fistula, i, 800; in piles, i, 806; in 
skin cancer, i, 183 ; in ovariotomy, 
i, 298. 

CELL DEVELOPMENT, 3, 14. 

CELLULAR MEMBRANOUS SORE, i, 83. 

CELLULITIS, i, 102. 

CERVICAL OYSTS, i, 185. 6 

CERVICAL VERTEBRE, diseases of, i, 
338, 339. 

CERVIX FEMORIS, fracture of, ii, 438. 

CHANCRE, ii, 192; of lip, i, 578; in- 
fecting, ii, 192; complications of, 
ii, 195. j 

CHARBON, or malignant pustule, i, 184. 

CHABOOT’S disease of joints, ii, 632. 

CHEILOPLASTIC OPERATIONS, i, 575. 

CHELOID TUMOURS, i, 211; of ear, i, 
446. 
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CHEST, injuries of, ii, 87; deformities 
eof, $i, 45; gunshot injuries of, ii, 
589; wounds of, ii, 42; of large 
vessels of, i, 467 ; tapping, ii, 46 

CHIGOE, i, 286. 

CHILBLAIN, i, 218. 

CHILDREN, hydrocele i in, ii, 200; irrit- 
able bladder in, ii, 67; inconti- 
nence in, ii, 95; lithotomy in, il, 
118; retention "tn, ii, 167, 170; 
extravasation in, ii, 175. 

CHIMNEY SWEEP’S CANCER, i, 242. 

CHLOROFORM, ii, 600; value of, in 
strangulated hernia, i, 748. 

CHOEED DISC, i, 394. 

CHOPART’S amputation, ii, 640. 

CHORDEE, ii, 189. 

CHOROID, hypermmia of, i, 383; inju- 
ries of, i, 384. 

CHOROIDITIS, i, 383. 

CHRONIC ABSCESS, i, 73. 

CHRONIC INTESTINAL OBSTRUCTION, i, 
712. 

CICATRICES, diseases of, i, 209; division 
of, i, 209; congenital, i, 213, 571. 

CICATRICIAL STRICTURE of urethra, li, 

© 162; of esophagus, i, 677. 

CICATRISATION, i, 15. 

CIRCUMCISION, ii, 178. 

CrRsOID ANEURISM, i, 528. 

CIVIALE’s’ LITHOTRITY, ii, 113. 

CuaMpP, for ovariotomy, ii, 297; for 
piles, 1, 806. 

CLAVICLE, dislocation of, ii, 854; frac- 
ture of, ui, 415. 

CLAW-LIKE EXTREMITIES, ii, 327. 

CLEZNSING WOUNDS, i, 22. 

CLEFT PALATE, i, 606. 

CLINICAL HISTORY, value of, i, 3 

CLITORIDECTOMY, ii, 250. 

CLITORIS, enlargement of, ii, 250; can- 
cer of, 1i, 250. 

CLOACE in bone, ii, 536. 

OTS, “active and passive,” in aneu- 
rism, i, 497. 

CrovuR’s lithotrity syringe, ii, 59. 

CLOVE-HITCH, ii, 363. 

CLUB-FOOT, ii, 330. 

COAPTATION OF WOUNDS, i, 26. 

COCOYDYNIA, ii, 491. 

CoocYGEAL JOINT, disease of, ii, 490. 

CoccYGEAL TUMOURS, i, 311. 

Coox’s opE&aTION for stricture, ii, 
156. 
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Cotp as a local application, i, 48; as 
a styptic, i, 481; as an anesthetic, 
ii, 608. 

COLD ULCERS, i, 88. 

CoLECcToMY, i, 721. 

COLE’S ARTERY COMPRESSOR, i, 504. 

CoLLAPsE, i, 301; amputation in, ii, 
308. 

COLLATERAL CIRCULATION, i, 519. 

CoLuss’ fracture, ii, 426. 

COLLOID CANCER, 1, 179. 

CoLOBOMA, i, 379. 

CoLon, rupture of, i, 689. 

CoLoTomy, i, 723; for stricture, i, 819; 
plug for, i, 725. 

Coma, i, 271. 

COMMINUTED FRACTURES, ii, 467. 

COMPOUND FRACTURES, 11,404; of skull, 
257. 

COMPOUND DISLOCATION, ii, 352; of 
shoulder, ii, 365; of elbow, ii, 369 ; 
of knee, ii, 884; of ankle, ii, 388. 

CoMPREss, D1x’s, ware, i; 479. 

COMPRESSION in aneurism, i, 502. 

COMPRESSION OF BRAIN, i, 271; dia- 
gnosis of, i, 273; treatment of, i, 
280; of chest, ii, 44, 

CONCUSSION OF BRAIN, i, 261; hemor- 
rhage as result of, 1, 263; treat- 
ment of, i, 280; remote effects of, 
1, 266; of spine, i, 313. 

CoNDYLOMATA, i, 143, 811. 

CONGENITAL anomalies of eyelids, 1, 
362; of lips, i, 570; malfoyyna- 
tions, li, 827; of joints, ii, 394; 
hydrocele, ii, 200 ; tumours, i, 811 ; 
cieatrices, i, 218,571; hernia, i, 
765; syphilis, i, 149; sebaceous 
cysts, 1, 188. 

CONICAL CORNEA, 1, 414. 

CONJUNCTIVA, disease of, i, 364; opera- 
tions on, i, 407 ; injuries of, i, 369. 

ConJUNCTIVITIS, varieties of, i, 8364. 

CONSTITUTIONAL, causes of non-repair 
in wounds, i, 20; sores, i, 83. 

CONTAGIOUS OPHTHALMIA, 1, 368. 

CONTINUOUS SUTURE, i, 27. 

CONTRACTION OF BOWES, i, 714; efter 
strangulation, i, 746 ; of fingers, ii, 
343. 

ConrRECOUP, i, 256, 264, 277. 

CONTUSED WOUNDS, i, 35. 
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COoNTUBION, i i, 200; of brain, i, 264; 
" of scalp, i, 250; of bones of skhll, 
i, 252 ; of chests li, 37 ; of arteries, 

i, 470. 

CoNVUISIONS in head injuries, i, 263, 
268, 271, 277. 

CoRACOID PROCESS, fracture of, ii, 418. 

Corp, SPERMATIC, varicocele of, ii, 238 ; 
tumours of, ii, 240; hydrocele of, 
ii, 198, 202; hsmatocele of, ii, 
211. 

CoED, SPINAL, injuries of, i, 313. 

CorRNEA, inflammation of, i i, 371; ulcers 
of, i, 374; conical, i, 414; opaci- 
ties of, af 375; tinting, 4 415; 
wounds of, i, 375 ; burns of, i, 876 ; 
operations ou, i, 413; foreign 
bodies in, i, 415. 

Corns, i, 227. 

CoRONOID PROCESS OF JAW, fracture of, 
i, 634. 

Coronolp PROCESS OF ULNA, fracture 
of, il, 433. 

CoRTIOAL CATARACT, i, 422. 

CRANIUM, injurief of, i, 253; general 
propositions on, 1, 253 ; contusion 
of, i, 252; fracture of, i, 254; com- 
pound of, i, 257; fracture of base 
of, i, 255 ; diagnosis of, i, 257; 
incomplete fracture of, ii, 397; 
gunshot injuries of, ii, 585. 

CREPITUS of fracture, ii, 401. 

CROFT’S SPLINT, ii, 409. 

CRovp, ii, 30. 

CRUSHING PILES, ii, 807. 

CURVATURE OF SPINE, i, 329, 332; 
Sayre’s jacket in, i, 336. 

CUTANEOUS OYsTs, i, 188. 

Cut THROAT, ii, 19. 

CUTTING TEETH, i, 649.. 

CYCLITIS, i, 384. 

CYNANCHE TONSILLARIS, i, 613. 

CYSTIC DISEASE of breasts, ii, 273; 
of antrum, i, 621; of testes, ii, 
227 ; of ovary, li, 282. 

CYSTINE OALCULUS, ii, 105. 

Crstiris, ii, 69. 

Cyars, as tumours, i, 185; serous, i, 
185; simulating encephalocele, i, 
291 ; dentigerous, i, 622, 643, 653 ; 
thyroid, i, 186; mucous, i, 187; 
oil, i, 189; sublingual, i, 581; se- 


baceous, i, 105; tarsal, i, 399; 


of orbit, i, 489 ; labial, ii, 248. 
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Davrzs-CoLney’s talipes splint, ii, 388; 
operation for talipes equino- varus, 
ii, 889. 

DEAF-MUTISM, i, 465. 

Dg0a¥Y OF TEETH, i, 659. 

DEFORMITIES, ii, 327; heredity of, ii, 
829 ; of nose, ii, 1; of chest, ii, 45. 

DELHI BOIL, i, 224 

DELIBZIUM TREMENS, i, 298. 

DENTAL OARIES, i, 659. 

DENTAL IRRITATION, i, 655; remote 
effects of, i, 656. 

DENTAL SURGERY, remarks on, i, 637. 

DENTIGEROUS, CYSTS, i, 622, 648, 653 
tumours, i, 624. 

DENTINE, SECONDARY, i, 658. 

DzEPosiTs, urinary, ii, 96. 

DEPRESSED FRACTURE of skull, i, 254, 
271; trephining for, i, 283. 

DERMAL OR DERMOID OYSTS, i, 399; of 
bladder, ii, 79. 

D1aenosis, i, 1; by exclusion, 2. 

DIAPHRAGM, rupture of, i, 694. 

DIAPHRAGMATIC HERNIA, i, 782. 

DIATHEsIs, i, 5; scrofulous, i, 6; he- 
morrhagice, i, 6. 

DIEULAFOY’S ASPIRATOR, i, 77. 

DIFFUSE CELLULAR INFLAMMATION, i, 
102. 

DIFFUSED ANEURISM, i, 494” 

DIGITAL COMPRESSION of aneurism, i, 
503. 

DILATATION OF STRICTURE, forcible, ii, 
149. 

DIPHTHERITIO CONJUNCTIVITIS, i, 369. 

DIRECT INGUINAL HEENIA, i, 767. 

DIRECT OPHTHALMOSCOPIO EXAMINA- 
TION, 1, 348. 

DISLOCATIONS, li, 349 ; of spine, i, 320; 
of jaw, i, 631; of ribs, ii, 42; re- 
duction of old, ii, 351-2; com- 
pound, ii, 352; of clavicle, ii, 354; 
of scapula, ii, 356; of bhumerm, 
ii, 357 ; of elbow, 1i, 865 ; of wrist, 
ii, 369; of radius, ii, 370; of car- 
pal bones, ii, 370; of thumb and 
phalanges, ii, 371; of hip, ii, 378 ; 
of old dislocations of hip, ii, 381; 
treatment of, ii,378; fracture and 
dislocation of, ii, 881; of patella, 
ii, 882; of knee-joint, ii, 888; of 
fibula, ii, 384; of feot at ankle, 
ii, 385; of astragalus, ii, 881; of 
foot off astragalus, ii, 389; of tar- 
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sal joints, ii, 398; unreduced, ii, 

351; reduction by manipulation 

of hip, ii,379; of humerus, ii, 362. 

* DISLOCATION AND FRAOTURE, ii, 353; 
of humerus, ii, 365, 425; of hip, 
ii, 381. 

DISPLACED HEENIA, i, 759; reduction 
en masse, i, 760; other varieties, 
i, 760. e 

DISPLACEMENT OF FEMUR in hip disease, 
ii, 483. 

DISSECTING ANEURISM, i, 494. 

DISSECTION WOUNDS, i, 123. 

DisTAL LIGATURE, i, 515; pressure, i, 
509. 

DIXx’S WIRE OOMPRESS, i, 479, 509. 

DOLBEAU’S PERINEAL LITHOTRITY, li, 
134. 

DogsALI8S PEDIS ARTERY, ligature of, i, 
555. 

DogsvUM ILI, dislocation on, ii, 375. 

DovBLeE SPLINT for fracture of thigh, 
ii, 445; statistics of results, ii, 
441, 448; for hip disease, 11, 496. 

DovucHE, NASAL, li, 3. 

DRAINAGE OF WOUNDS, i, 31; tubes, i, 

® 31; caution in their use, i, 31; 
tubes in abscess, i, 79; after am- 
putation, ii, 620. 

DRESSING WOUNDS, i, 22; second, i, 
33; later, i, 35. 

Dropsy, diagnosis of ovarian, ii, 284 

DROWNING, ii, 48; recovery from, 1i, 
48. 

DRY DEESSING OF WOUNDS, i, 49. 

DBEY GANGRENE, i, 93, 95. 

DUCGENNE’S DISEASE, li, 312. 

DvuGAS8’S GUIDE to diagnosis of disloca- 
tion of humerus, ii, 361. 

DUODENUM, ulceration of, i, 204; rup- 
ture of, 1, 688. 

DURA MATER, injuries of, i, 266; in- 
flammation of, after ostitis, i, 276; 
blood outside, i, 267; within, i, 
269. 

DugzHam’s tracheotomy canula, ii, 34. 

DYSPEPTIC ULCER OF TONGUE, il, 593. 

DysPHaaia, i, 675. 


EAR, EXTERNAL, affections of, i, 443; 
malformations of, 1,443 ; cutaneous 
affections of, i, 444; injuries of, i, 
445; tulours of, i, 445; cheloid 
tumours, i, 446; heematoma, i, 445. 
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Eak, foreign bodies in, i, 448; polypus 
ein, i, 455; bleeding from, in frgc- 
tured skull, i, 258. 

EAR, MIDDLE, affections of, i, 455; ca- 
tarrh of, i, 459. 

EAR-RING HOLES, tumours of, i, 446. 

EARTH-DRESSING OF WOUNDS, i, 50. 

EcoHyMmosis, i, 200. 

EcHINOCOCCUS, i, 237. 

ECTOPION VESIOCR, ii, 182. 

EctTRoprioy, i, 401. 

EOZEMATOUS ULCER, i, 87. 

ELASTIC EXTENSION, ii, 448. 

ELASTIO LIGATURE in fistula, i, 800. 

ELBOW-JOINT, amputation at, ii, 627 ; 
excision of, ii, 520; dislocation of, 
ii, 365; compound dislocations of, 
ii, 369; compound fractures into, 
li, 433; diseases of, ii, 492, 504. 

ENECTRIC INDICATORS, ii, 583. 

ELECTROLYSIS in aneurism, i, 516; in 
stone, ii, 112; in hydatid, i, 731. 

ELECTRO-PUNCTURE of aneurism, i, 
516. 

ELEPHANTIASIS ARABUM, i, 232; Man- 
son’s views on, 1, 285; ligature of 
main artery in, i, 233 ; of scrotum, 
li, 241; Grecorum, i, 232. 

EMBOLISM, i, 490; pulmonary, i, 491 ; 
fat, in fracture, ii, 401. 

EMIGRATION of leucocytes, i, 14. 

EMISSIONS, NOCTURNAL, 11, 245. 

EMMETROPIA, i, 354. 

EMPHYSEMA, li, 39. 

EMPYEMA, ii, 46. 

daria after injury, i, 276. » 

NCEPHALOCELE, i, 289. 

ENCEPHALOID CANCER, i, 174. 

ENOCHONDROMATA, i, 163, 193 ; of bone, 
li, 557; of jaw, i, 625. 

ENCYSTED hernia, i, 766 ; hydrocele, ii, 
206. 

ENDOSTITIS, li, 544. 

Enostosis, il, 15. 

ENTEROCELE, 1, 736. 

ENTERO-EPIPLOCELE, i, 736. 

ENTEROTOMY, i, 719; in malformations 
of rectum, i, 789. 

ENTROPION, i, 400. 

ENUOLEATION of eyeball’, i, 431. 

EPIDIDYMITIS, ii, 213; in gonorrhea, 
ii, 189. 

EPIGASTRIUM, blows on, i, 684. 

EPIGLOTTIS, wounds of, ii, 20. 
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Epriarsy, trephining in, i, 292; after 
e injury, i, 288. ¢ 
KPrPHYSIAL CARTILAGE, disease of, in 
hip disease, ii, 481. 
Eprprysis, inflammation of, ii, 535; 
displacement of, ii, 353 ; of hume- 
rus, ii, 869, 420; of clavicle, ii, 
856 ; of radial, ii, 426; of femur, 
ii, 384, 446; arrest of growth of 
bone from injury of, ii, 425. 
EPIPLOOELE, i, 736. 
EPISCLERITIS, 1, 376. 
EPIsPaDIAs, ii, 182. 
EprsTaXis, ii, 3; plugging nose in, ii, 
4; in head injuries, i, 259. 
EPITHELIOMA, 1,176; of bone, ii, 560; 
of nose, ii, 11; of lips, i,576; of 
penis, ii, 180; of scrotum, ii, 242; 
of rectum, i, 814; of tongue, i, 
599; of csophagus, i, 676. 
EPv iis, i, 619, 671. 
EQuINIA or glanders, i, 131; mitis, i, 
188. 
ERECTILE TUMODR, i, 525. 
ERYSIPELAS, i, 9; thermography of, 
i, 100; phlegmonous, i, 102; 
pathological appearances after, i, 
103; treatment of, i, 105. 
ERYTHEMA, i, 107; nodosum, i, 108; 
varieties of, i, 108. 
EsMARCH’S BANDAGE, i, 475; in aneu- 
rism, i, 506; operation for closure 
of jaws, i, 631. 
ETHER SPRAY, ii, 608. 
EUSTACHIAN CATHETER, passage of, i, 
¢ 460. 
EXoIsION OF JOINTS, ii, 505; of hip, 
ii,508; of knee, 11,515; of ankle, 
ii, 518; of shoulder, ii, 519; of 
elbow, li, 520; of wrist, ii, 524; 
of larynx, li, 32. 
EXCLUSION, reasoning by, i, 2. 
EXFOLIATION OF BONE, ii, 536. 
EXOPHTHALMIC ERONCHOCELE, i, 245. 
Exostosis, ii, 555; periosteal, ii, 556; 
cranial, ii, 555; of ungual pha- 
lanx, i, 252; ii, 556; statistics of, 
ei; 557; fracture of, ii, 556; of 
orbit, i, 488; of meatus, 1, 452. 
EXTERNAL MEGTUS, examination of, i, 
447 ; affections of, i, 447. 
EXTERNAL PILES, i, 801. 
EXTERNAL URETHROTOMY, ii, 152, 
EXTRA-CAPSULAB FRACTURE, ii, 438, 
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EXTRACTION OF OATARAOT,, i, 424; — 
after-treatment of, i, 480; ofteeth, 
i, 651, 671. 

ExtravasaTIon of blood, i, 200; in 
fracture, ii, 465 ; of urine, ii, 158 ; 
of urine in children, ii, 1765. 

EXTROVERSION OF BLADDER, ii, 182. 

Ey#, injuries and diseases of, i, 346. 

EYEBALL, examin@.ion of, i, 346; ope- 
rations on, i, 396; position of 
patient in, i, 396. 

EYEBALL, rupture of, i,431; suppura- 
tion of, i, 442; extirpation of, i, 
431; protrusion of, i, 433; tu- 
mours of, i, 440; vascular pro- 
trusion of, i, 436. 

EYELASHES, malposition of, 399. 

EYELIDS, diseases of, i, 362; tumours 
of, i, 399; injuries of, i, 363; ex- 
amination of, i, 346; formation of 
new, i, 402. 


FACIAL ARTERY, ligature of, i, 539. 

FACIAL CARBUNCLE, i, 223. 

FACIAL NERVE, paralysis of, i, 258, 584. 

F2CAL ABSCESS, i, 701. 

FAECAL FISTULA, i, 699. : 

FACAL IMPACTION, i, 718. 

FALSE JOINT after dislocation, ii, 349 ; 
after fracture, ii, 412. , 

Farcy, i, 131. 

FAsoIA OF PALM, contraction of, ii, 
343; Adams’ operation for, i, 
344, 

FAT EMBOLISM in fracture, 1i, 401. 

FaTtTy TUMOUR, i, 160. 

FAUOES, ulceration of, i, 612. © 

FEIGNED DISEASE, 1, 805. 

FEMALE GENITAL ORGANS, affections 
of, ii, 246. 

FEMALE, stone in, ii, 137. 

FEMORAL ANEURISY, i, 547. 

FEMORAL ARTERY, ligature of, i, 55], 

FEMORAL HERNIA, i, 778; diagnosis, i, 
774; strangulated, i, 774. 

Frmvp, dislocations of head of, ii, 878; 
fractures of, ii, 438; of neck, ii, 
438 ; of shaft, ii, 447 ; of condyles, 
ii, 452; in children, ii, 451; com- 
pound, of, ii, 453; separation of 
epiphysis of head, ii, 446; of 
trochanter, ii, 445; of condyles, 
ii, 452; absorption‘ of neck, ii, 
445. 
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e Fever, ipflammatory, i, 70, 108; hec- 
tic, i, 120; traumatic, i, 18, 110. 

FIBRiIn, excess of, in inflammation, i, 
71. 

Freromata, i, 161. 

FIBRO-MUSOULAR TUMOUR, i, 162. 

FIBRO-PLASTIO TUMOTR, i, 168. 

FIBROUS POLYPUS of pharynx, ii, 10. 

FIBROUS TUMOUES®i, 163; of uterus, 
ii, 301. 

FrIsuLa, dislocation of head of, ii, 384; 

’ fracture of ii, 459, 

FIELD DEESSING, first, ii, 681. 

FINGERS, compound fracture of, ii, 
434; amputation of, ii, 629; con- 
tracted, ii, 848; dislocation of, ii, 
872; webbed, ii, 328. 

FIRST INTENTION, union by, i, 14. 

FISSURE OF ANUS, i, 794. 

FISSURED PALATE, i, 606. 

Fistuna, i, 80; rectal, i, 797; fecal, 
i, 699; salivary, 1, 582; urinary, 
ii, 160; vaginal, ii, 253; vesico- 
intestinal, ii, 84. 

FLAP AMPUTATION, ii, 610. 

FLaT FOOT, i, 341. 

FYEXION IN ANEURISM, i, 508; in re- 
duction of dislocation of hip, ii, 
379. 

FLUCTUATION, i, 75. 

FOLLICULAR TUMOURS, i, 184. 

Foot, fractures of, ii, 464; dislocation 
of, ii, 385; perforating ulcer of, 
i, 224; amputations of, ii, 636. 

Forceps, artery, i, 476; bone, ii,551; 
bullet, ii, 583; lion, 1, 626; pha- 
wngeal, i, 679; tooth, i, 673; 
tracheal, ii, 26; omental clamp, ii, 
297. 

FORCIBLE TAXIS, i, 749. 

FoREARM, amputation of, ii, 628; frac- 
tures of, 11, 426; compound, of ii, 

e 438. 

FOREIGN BODIES in conjunctiva, i, 370; 
in ear, i, 449; in nose, ii, 7; in 
pharynx and wsophagus, i, 678; in 
air-passages, ii, 22; in bladder, ii, 
189; in rectum, i, 792; in stomach 
and intestines, i, 702; in gunshot 
injuries, ii, 584; in wounds, i, 
19. 

FRACTURE BED, ii, 405. 

FRACTURE OF EXOSTOSES, ii, 556. 

FRACTURE with ruptured artery, i, 518. 
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FRACTURES, ii, 896; incomplete, ii, 
* 397; impacted, ii, 398; diagnosis 
of, ii, 899; prognosis, ii, 401; 
treatment of simple, ii, 402; in 
insane, ii, 399; of compound, ii, 
404; from gunshot injuries, ii, 
598; repair of, ii, 410; of com- 
pound, ii, 412; delayed union in, 
and ununited, ii, 412; deformity 
after, ii, 414; complicating joints, 
; li, 405, 466; extravasation in, ii, 
465; comminution of bone in, ii, 
467; spontaneous, ii, 398; fat- 
embolism in fracture, ii, 401. 
FRACTURES, SPECIAL, of jaws, i, 638 ; 
of nose, 11, 1; of skull, i, 254; of 
base of skull, i, 255; compound, 
of skull, i, 257; of spine, i, 320; 
of larynx, 11, 18; of ribs, ii, 38; 
of clavicle, ii, 415; of scapula, ii, 
417; of humerus, ii, 419; of radius 
and ulna, ii, 426; compound, of 
arm, ii, 433; from gunshot in- 
juries, ii, 593; of metacarpal 
bones, ii, 432;eof phalanges, ii, 
432; compound, ii, 435; of lower 
extremity, li, 437; statistics of, ii, 
401, 438; of pelvis, ii, 435; of 
femur, ii, 438; of leg, ii, 458; of 
patella, ii, 454; of foot, ii, 464; 
gunshot fractures, ii, 593; splints 
in, li, 405; immovable splints, 1, 
406; Colles’s ii, 426; Pott’s, ii, 386. 
FRONTAL SINUS, diseases of, ii, 14; 
distension of, ii, 14; fracture of, 
ii, 2; enostosis of, ii, 15. » 
FROSTBITE, i, 93, 219. 
FULMINATING| GLAUCOMA, i, 388. 
FUMIGATION, mercurial, i, 142. 
Funeus Foot of India, i, 225. 
FURNEAUX JORDAN’S method of ampu- 
tation at the hip-joint, 11, 638. 
FURUNCLES of ear, i, 451. 
Furuncv.ts, or boil, i, 220. 
FUSIBLE CALCULUS, ii, 106. 
FUSIFORM ANEURISM, 1, 494. 


Ga@, i, 607. ‘ 

GALACTOOELE, ii, 275. 

GALL-BLADDER, rupture f, i, 691. 

GALL-DUCT, rupture of, i, 691. 

GALVANIC CAUTERY, in fistula, i, 800 ; 
in cancer, i, 181; in nevus, i, 
526; in piles, i, 806. 
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GALVANO-PUNCTURE in aneurism, i, 
e 616. ' 
GANGLION, ii, 824 ; diffused, ii, 325. 
GANGRENE, anemic or arterial, i, 93, 
95; static or venous, i, 98, 96; 
from cold, i, 98, 219; traumatic, 
i, 92; after ligature, i, 513; em- 
bolic, i, 490; hospital, i, 96; 
senile, i, 93 ; amputation in, i, 96. 
GASTROTOMY and GASTROSTOMY, i, 704. 


GENITALS, FEMALE, affections of, ii, 


246 ; wounds of, ii, 246; foreign 
bodies in, ii, 247; adherent labia, 
ii, 247; vulvitis, ii, 247; noma, ii, 
247; labial cysts, &c., ii, 248; 
labial tumours, ii, 248; imper- 
forate hymen, ii, 249; double va- 
gina, ii, 249 ; vaginal tumours, ii, 
250. 

GBNITO-URINARY ORGANS, injuries and 
diseases of, ii, 170; malformations 
of, ii, 182; development of, ii, 
2138. 

GENUFLEXION in popliteal aneurism, 
i, 508. 0 

GULANDERS, i, 131. 

GLANDS, inflammation of, i, 238; in 
erysipelas, i, 104. 

GLANDULAR TUMOURS, i, 165. 

GLAUCOMA, i, 386. 

GLEET, ii, 187. 

GLIOMA, i, 440. 

GLOBSITIS, i, 592. 

GLOTTIS, foreign bodies in, ii, 22; 
scalds of, ii, 27. 

GLOTEAL ANEUEISM, ligature of inter- 
nal iliac in, i, 549. 

GOITRE, i, 243; exophthalmic, i, 243, 
438. 

GonorRHa@A, ii, 186; in female, ii, 
187 ; complications of, ii, 189. 

GONORRHGAL RHEUMATISM, ii, 190. 

GORDON’S SPLINT for fracture of radius, 
ii, 430. 

GouTY, PHLEBITIS, i, 559; testitis, ii, 


GOWAN’S RXCISION SAW, ii, 905. 

GP APTING-SKIN, i, 213. 

GRANULAR LIDS, i, 366. 

GEANULATING wouUNnpDs, i, 16; treat- 
ment of, i, 87, 41. 

GRANULATION TUMOURS, ii, 184. 

GRANULATIONS, i, 16, diseases of, i, 69. 

GRAVEL, ii, 100. 
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GREEN-STICK FRACTURE, li, 397. 

GRITTI’S AMPUTATION, ii, 684. ° 

GRose’s TRACHEAL FORCEPS, ii, 26. 

GrRowTH, arrest of, after fracture, ii, 
425 ; after disease of hip, ii, 486. 

QUINEA-WORM, i, 235. 

GUM AND CHALK SPLINT, ii, 407. 

GuMBOIL, i, 617. 

Gummara, i, 140.¢ 

Gums, affections of, i, 617, 670. 

GUNPOWDER, burns from, i, 205. 

GUNSHOT INJURIES, ii, 574; shock in, 
ii, 579; hemorrhage in, ii, 579; 
of head, ii, 585; of chest, ii, 589; 
of heart, ii, 590; of abdomen, ii, 
590; of intestines, ii, 6591, of 
bladder, ii, 592; fractures from, 
ii, 593; of upper extremity, ii, 
594; of lower, ii, 594; amputation 
in, ii, 596. 

GUSTATORY NERVE, division of, i, 602. 


H@MATOCELE, ii, 210; of the cord, ii, 
211 

H2MATOMA OF SCALP, i, 250; of ear, i, 
446. 

H2MATURIA, ii, 56, 76. : 

HzMOPHILIA, }, 6. 

H2MOBRHAGE, i, 473; consecutive, i, 
62; secondary, 1, 63, 482; summary 
of its treatment, i, 482; general 
treatment of, i, 483 ; in wounds, i, 
19; in contused and lacerated 
wounds, i, 36; urethral, ii, 58; 
vesical, ii, 57; renal, ii, 56; in 
gunshot wounds, ii, 579; after 
tooth extraction, i, 673. F 

H2MORRHAGIO DIATHESIS, i, 6. 

H @MOREHOIDS, i, 801. 

Hzmostatics, i, 469; surgical, i, 471. 

H#MOTHORAX, li, 45. 

HAINSBY’S HARELIP TRUSS, i, 574. 

HamMMOND’s SPLINT, for fracture of jaw, 
i, 636. 

HanD, amputation of, ii, 629; disloca- 
tion of, ii, 869. 

HANOOCK’s OPERATION on foot, ii, 643. 

HANGING, ii, 49. 

HARD CATARACT, i, 422. 

HARE LIP, i, 571; suture, i, 27. 

HEAD, injuries of, i, 249; general pro- 
positions on, i, 253; trephining in, 
i, 288; conclusions on, i, 287 ; gun- 
shot wounds of, ii, 685. 
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eHBADACH# after injury, i, 276. 

Heatine PpRoosss, i, 17; in wounds, 
i, 14; in muscle, i, 18; in nerve, 
i, 18; defects in, i, 64. 

Hart, wounds of, i, 466; gunshot 
wounds of, ii, 590. 

HEAT IN INFLAMMATION, i, 69. 

HEOTIO FEVER, i, 120. 

Hereprrary sypurfis, i, 144. 

HERNIA, diagrams of, i, 732; abdomi- 
nal, i, 784; anatomy of, i, 735; 
irreducible, i, 739; obstructed, i, 
740; inflamed, i, 741; strangulated, 
i, 743; pathological changes in, i, 
745; treatment of, i, 740; rup- 
ture of, i, 741; labial ii, 247; 
multiple, i, 759; displaced, i, 
759; inguinal, i, 765; femoral, i, 
773; obturator i, 776 ; umbilical, i, 
778; other forms of, i, 781 ; con- 
genital, i. 765; radical cure of, i, 
769. 

HEgnia CEREBRI, i, 275; testis, ii, 225. 

HERNIALSAC,i, 735; changes in, i, 735; 
absence of, i, 736; hydrocele of, i, 
738 ; reduction of,i, 760; rupture 

“of, i, 762. 

HERNIoTOMY, i, 751. 

HERPES PREPUTIALIS, ii, 192. 

HBy’s AMPUMATION, ii, 639. 

HILTON’s METHOD of opening an abscess, 
i, 78. 

HIP-JOINT, amputation at, 11, 631; after 
gunshot injuries, 11, 595; disease 
of, ii, 477; diagnosis of, ii, 481; 
pathology of, ii, 479, 506; treatment 
of ii, 494; suppuration of, ii, 497 ; 
removal of necrosed bone from, ii, 
506 ; excision of, ii, 508; division 
of neck of femur in disease of, ii, 
499; dislocation of, ii, 373; old 
dislocations, ii, 381; congenital 

emalformation of, 11, 394. 

HODGEN’S SUSPENSION SPLINT, li, 449. 

Hop@xrn’s DIsEAss of glands, i, 241. 

HOLT’s DILATOR, ii, 149. 

Horny GRowrH beneath nail, i, 232. 

Horns, i, 189. 

HOSPITAL GANGRENE, i, 96. 

HOUSEMAID’s KNEE, ii, 318. 

Howagp’s “ DIREOT METHOD” of arti- 
ficial respirgtion, ii, 50. 

Humervs, dislocation of, ii, 357; sta- 
tistics of, ii, 857; reduction of, ii, 
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361; unreduced dislocations of, ii, 
'865, 425 ; fracture and dislocatidh 
of, ii, 365; compound dislocation of, 
ii, 865 ; fracture of, ii, 419; com- 
pound fracture of, ii, 433, impacted 
fracture of neck, ii, 419. 

HUNTERIAN CHANCRE, ii, 192. 

HUNTER’S OPERATION for aneurisn, i, 
512. 

HyYpATIps, i, 287; abdominal, ii, 729; 

e diagnosis of, i, 729; of bone, ii, 
565; of breast, ii, 277; of tongue, 
i, 591; of liver, i, 731; tapping, i, 
731. 

HYDROOCELE of hernial sac, i, 738; 
of cord and testes, ii, 198, 202; its 
pathology, ii, 199; congenital, ii, 
200; encysted, ii, 206; radical 
cure of, ii, 206; on tapping, ii, 
204; spontaneous disappearance of, 
ii, 209; ruptured, ii, 209; of neck, 
i, 185 

HYDRO-NEPHROSIS, li, 61. 

HYDROPHOBIA, i, 127. 

HYDRO-8ARCOCELE, 119221. 

HYDRO-THORAX, il, 45. 

HYDROPS, ANTRI, i, 622; articuli, 11, 
487. 

Hyeroma, i, 187. 

HYMEN, imperforate, ii, 249; rigid, 
249. 

HYPERMETROPIA, i, 355; os cause of 
squint, i, 409. 

HYPERTROPHY of extremities, ii, 327; 
of bone, ii, 566; of breast, ii, 268 ; 
of lips, 1,578; of tongue, i, 589; 
of veins i, 562. 

HyYpopyroy, i, 373. 

HYPOSPADIAS, ji, 184. 

HyYstERIA, i, 305. 

HYsTERIOAL retention of urine, ii, 176. 

HYsTERECTOMY, ii, 301. 


Ick IN HERNIA, i, 740. 

IoE POULTICE, i, 201. 

IcHTHYOSIS LINGUS, i, 588. 

ILEUM, rupture of, i, 688. 

ILIAC ARTERIES, ligature of, i, 547. » 

ILIO-FEMORAL TRIANGLE, ii, 442. 

ILI0-SOIATIO dislocations of hip, ii, 376. 

Iu1um, fracture of, ii, 435. 

IMMEDIATE UNION, i, 14. 

IMMOBILITY in treatment of wounds, 
i, 30. 
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IMMOVABLE APPARATUS in fracture, 
e ii, 406. € 
IMPACTED FRACTURE, ii, 398; of hu- 
merus, ii, 419; of radius, ii, 426; 
of neck of thigh-bone, ii, 488; of 
shaft of thigh-bone, ii, 447; of 
teeth, 1, 652. 
IMPACTION OF FROES, i, 718. 
IMPERFORATE ANUS, i, 786; hymen, ii, 
249, 
IMPERMEABLE STRICTURE, ii, 142. 
IMPOTENCE, ii, 243. 
INCARCERATED HERNIA, i, 740. 
INCISED WOUNDS, i, 10; bleeding in, i, 
11; pain in, i, 11; local effects of, 
i, 11. 
Inorsion of membrana tympani, i, 457. 
INOOMPLETE FRACTURE, ii, 397. 
INCONTINENCE OF URINE, ii, 85. 
INDIRECT OPHTHALMOSCOPIC EXAMINA- 
TION, i, 350. 
INDOLENT SORES, i, 85. 
INFANTILE, HERNIA, i, 766; hydrocele, 
ii, 200; paralysis, ii, 311 ; syphilis, 
i, 144, ¢ 
INFLAMMATION, i, 69; as a cause of 
non-repair, i, 21; absorbent, i, 
238 ; asthenic, 1, 69; phenomena 
of, i, 69; increase of temperature 
in, i, 71; local effects of, i, 72. 
INFLAMMATORY FEVER, i, 70. 
INFLATION OF TYMPANUM, i, 444. 
INGROWN TOE-NAIL, i, 229. 
INGUINAL HERNIA, i, 765; direct and 
oblique, i, 765 ; diagnosis of, 1,767. 
IgHALER, CHLOROFORM, ii, 604-5. 
INNOMINATE ARTERY, ligature of, i, 533. 
INOCULATION, SYPHILITIC, 1, 149; vac- 
cino-syphilitic, 1, 150. 
INSANITY after head injury, i, 266. 
INSECT STINGS, i, 124. 
INTENTION, union by first, i, 14; by 
second, i, 16. 
INTERARTICULAR OARTILAGES OF KNEE, 
subluxation of, ii, 384. 
INTERNAL EAR, diseases of, i, 464. 
INTERRUPTED SUTURE, i, 26. 
+ aie KERATITIS, i, 371. 
NTESTINAL OBSTRUCTION, i, 707; dia- 
gnosis of, 1,707; causes of, i, 708; 
acute, i, 709; chronic, i, 712; 
from contractions, i, 718; from 
stricture, i, 718, 748; following 
hernia, i, 742. 
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INTESTINES, rupture of, i, 687 ; protru- 


sion of, i, 696; obstrucfion. of, i,” 


707 ; on tapping, i, 727; gunshot 
wounds of, ii, 590. 

INTRA-CAPSULAR FRACTURE OF FEMUR, 
ii, 438. 

INTRA-CRANIAL SUPPURATION, i, 277. 

INTRA-PARIETAL SAC IN HERNIA, i, 759. 

INTRA-UTERINE PACTUBE, ii, 397. 

INTUSSUSCEPTION, i, 716 ; operative in- 
terference in, i, 717. 

INVERSION OF BODY in foreign body in 
air-passages, li, 25. 

IRIDECTOMY, i, 416; in glaucoma, i, 
389. 

IBIDO-CHOROIDITIS, i, 383. 

InIDoTomY, i, 420. 

IRIs, congenital anomalies of, i, 379; 
inflammation of, i, 380; wounds 
ot, i, 383; coloboma of, i, 379. 

IgITIs, i, 380. 

IRREDUCIBLE HEENIA, i, 739. 

IRRIGATION OF WOUNDS, i, 23, 47. 

IRRITABLE, BLADDER, li, 67; in women, 
ii, 257; mamma, ii, 262; ulcer, i, 
83. 

ISCHIATIC HERNIA, 3, 781. ‘ 

IsCHIO-RECTAL ABSCESS, i, 797. 


JAW, deformities of, i, 631 ; fracture 
of, i, 633; treatment of, i, 688; 
dislocation of, i, 6831; necrosis of, 
i, 617 ; excision of, 1, 626 ; tumours 
of, i, 621, 624; closure of, i, 
630. 

JEJUNUM, rupture of, 1, 688. 

JOINT AFFECTIONS after wougds of 
nerves, 1, 341. 

JOINT DISEASE AND NERVOUS AFFEO- 
TIONS, li, 532. 

JoINts, contusions of, ii, 346 ; compound 
fracture into, ii, 405; dislocation 
of, il, 349; diseases of, ii, 468 ; 
symptoms of, ii, 476; pathology 
of, ii, 470; treatment of, ii, 498; 
amputation and excision of, ii, 506 ; 
false, li, 4138; wounds of, ii, 348 ; 
neuralgia of, i, 806; sprains of, ii, 
346; anchylosis of, ii, 485, 408, 
504; loose cartilages in, ii, 626; 
acute suppuration round, ii, 588 ; 
necrosis of, ii, 480, 510, 519, 521. 

JUGULAR VEIN, wound#of, i, 656 ; open- 
ing, i, 569. 
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 MELOID, i, 211; of ear, i, 446. 

Kz1ovomy, i, 751. 

KERATITIS, 1, 371. 

* Kgy’s LITHOTOMY, ii, 125. 

KIDNEYS, injuries of, i, 690; ii, 56; 
tapping, ii, 61; stone in, ii, 59; 
malformations of, ii, 52; abscess 
in, ij, 62; operations on, ii, 60. 

KNEE, amputation at, ii, 635; statis- 
tics of, ii, 513; anchylosis of, ii, 
504; diseases of, ii, 486; treatment 
of, ii, 501; on tapping, ii, 501; 
mortality of amputation at, li, 635 ; 
dislocation of, ii, 383; wounds of, 
ii, 348; suppuration of, ii, 510; 
excision of, ii, 513; operation of, ii, 
515. 

KNOOK-KNEE, li, 341 ; Ogston’s opera- 
tion for, ii, 342; Macewen’s, ii, 
$42. 

Knot, BEEF, i, 476; granny, i, 476. 


Lasra, adhesion of, ii, 247; tumours 
of, ii, 248; hypertrophy of, ii, 
248 


LABYRINTH, affections of, i, 464. 

LACERATED WOUNDS, i, 35. 

LACHRYMAL APPARATUS, disease of, i, 
404, 

LACHRYMAL SAC, washing out, i, 407; 
obliteration of, 1, 407. 

LAMELLAR CATARACT, i, 422. 

LAPAROTOMY, i, 718. 

LARYNGITIS, ii, 30. 

LABYNGOSCOPY, ii, 28. 

LARYNGOTOMY, ii, 32. 

LARgNX, disease of, 1i, 28; requiring 
tracheotomy, ii, 28; excision of, 
ii, 32; foreign bodies in, ii, 22; 
wounds of, ii, 18 ; tumours of, ii, 
31; syphilitic disease of, 1, 143; 
ii, 80; scalds of, ii, 27; fracture 
of, ii, 18. 

LATERAL CURVATURE of spine, i, 329. 

LEECH, ARTIFICIAL, i, 398. 

Lz@, amputation of, ii, 622; fracture 
of bones of, ii, 458; statistics of, 
ii, 458; compound, of, ii, 464. 

LEITER’s METALLIC COIL, i, 48. 

LEMBERT’S SUTURE, i, 698. 

Lens, affections of, i, 377; wounds of, 
i, 878; dislocation of, i, 878; dis- 
eases of “i, 377. 

Lzvoooyrss, i, 11, 73. 
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LE&UCORRH®A, ii, 187. 

LiGgtTurRE, the action of, on artery, J, 

472 ; of catgut, i, 472. 

LIGATURE OF ARTERIES, i, 477; rules 
to be observed in, i, 529; mode of 
applying, i, 477; carbolized cat- 
gut in, i, 472; in aneurism, i, 511; 
of abdominal aorta, i, 532; of in- 
nominate, i, 588; of carotids, i, 
535; of lingual, facial, i, 588; 
of arteries of upper extremity, i, 
539; of iliac arteries, i, 547; of 
arteries of lower extremity, i, 
547. 

LIGHTNING, accidents from, i, 208. 

LIME IN EYES, i, 369. 

LINEAR EXTRACTION OF CATARACT, i, 
426. 

LINGUAL ARTERY, ligature of, i, 538 ; 
in cancer of tongue, i, 602. 

Lip, congenital fissures of, i, 570; 
cancer of, i, 576; chancre of, i, 
578; cysts of, i, 579; tumours of, 
578; nevus of, i, 579; wounds 
of, i, 570; restgration of, i, 577; 
hare, i, 571; phlegmonous inflam- 
mation of, i, 579. 

LipomA, i, 160; of conjunctiva, i, 408 ; 
of nose, ii, 5; of palm of hand, ii, 
326. 

LISFRANC’S AMPUTATION, ii, 639. 

LISTERIAN method of dressing wounds, 
i, 54. 

LITHIO ACID deposits, ii, 98; calculus, 
u1, 103. 

LITHONTRIPTIOS, ii, 112. ; 

LITHOTOMY, ii, 128; when to be se- 
lected, ii, 123; causes of death 
after, 11,187; sources of difficulty 
in, ii, 132; Key’s operation, ii, 125 ; 
median, ii, 184; bilateral ii, 186; 
Buchanan’s, ii, 185; recto-vesical, 
ii, 135 ; high operation, 11, 186; in 
female, ii, 137. 

LITHOTOMY AND LITHOTRITY com- 
pared, ii, 113. 

LITHOTRITY, ii, 115; when to be se- 
lected, ii, 118; perineal, li, 134. 

LITTRE’S OPERATION, i, 789. : 

Liver, hydatids in, i, 731; ruptured, 
i, 686. 

Luorn’s (Jonpan) method of control- 
ling hemorrhage, ii, 663. 

LOCAL ANZSTHETIOS, ii, 608. 


* 
Locxep saw,i, 208. 
Lovomoror ataxy, ii, 311°": 
‘Teveuayr ov size, %, 677. * 
Togen, camrtacen, , 625; bodies in 
| Danse, 3, Pea ps 
4 Lonposts 4, B90;%4a malformation of 


ee te , 484; 


rey removal of, i, 620; tu- 
> gaones of, i, 
Uae abscess, i, 938 3 colotomy, i, 


LvuYatios, fractures in, ii, 899; frac- 
tured ribs in, ii, 38. 

Lunas, condition of, in apnea, ii, 48 ; 
after drowning, i ii, 48 ; laceration 
of, ii, 44; wounds of, ii, 39 ; hernia 
of, ii, 43. 

Lupus, i, 89; of nose, ii, 5. 

LyMpxHatios, affections of, i, 238; 
wounds of, i, 238. 

LYMPHOMA, i, 195, 241. 

LyssI IN HYDROPHOBLA, i, 130. 

MACEWEN’S OPERATION for knock- 
knee, ii, 34.26 

MACINTYRE’S SPLINT, ii, 462. 

Maoroa.ossi, i, 585 

MALFORMATIONS, ii, 327; of anus, i, 
786; of ear,i, 443 ; of genitals, ii, 
182; of hip, ii, 394; of kidney, 
ii, 66; of feet, ii, 328. 

MALIGNANT PUSTULE, i, 134; tumours, 
1, 171, 198. 

MamMa, diseases of, ii, 258; 
of, ii, 280. 

MANIPULATION, treatment of aneurism 
by, i, 515 ; reduction of dislocation 
of humerus by, ii, 361; of hip, ii, 
379. 

MapeaGeE after syphilis, i, 149, 

Mass, ‘REDUCTION,’ EN, i, 760. 

MEATUS, EXTERNAL, affections of, i, 
447. 

MEDIAN LITHOTOMY, ii, 134. 

MEDIO-TARSAL, DISEASE, ii, 489. 

MEDULLARY CANOER, i, 174, 

MEIBOMIAN GLANDS, obstruction of, i, 

« 363. 

Meranosis, i, 169; of eyeball, i, 441 ; 

MEMBRANA TYMPANI, injury to, i, 455 ; 
examination of, i, 456 ; perforation 
of, i, 457. 

Muningzan ARTEEY, ruptare of, i, 267. 


excision 
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Mxwnraocoarz, i, 289. 

MuTaTaAB#QAL 4 «6BONBS, . 
through, ii, $80. 

an awarcacy of Comat, « 

Mrix cysts, fi, 276. 

MIXED eas fi, 108. 

Moussa, i, 227 


Morirrres Onn ii, 567. 
Moxzvuscou URS of meatus, i, 


452. 

MoLvsouM FIBROBUM, i, 162. 

MorxtriFiIcaTion, i, 91. 

MosQuito BITES, i, 126. 

Mucous orsrs, i, 187; of lips, i, 679; 
of tongue, i, 187. 

MULBERRY OALOULUS, ii, 108. 

MULTIPLE HERNIB, i, 759. 

Mumps, i, 588; orchitis in, ii, 218. 

MUSCLES, injuries of, ii, 304; tumours 
of, ii, 318; vascular tumours of, 
ii, 314; rupture of, ii, 304; com- 
pound laceration of, ii, 8305; dis- 
location of, ii, 306; degeneration 
of, ii, 312; of pectoral, ii, 37; 
inflammation of, ii, 8309 ; of sterno- 
mastoid, ii, 809; division of, ii, 
325 ; atrophy of, ii, 311; rigid 
atrophy of, ii, 344; ossification of, 
ii, 314; hydatids in, ii 3138 ; tri- 
ching 1 in, il, 313. 

MycrToMa, i, 225. 

MYELOID TUMOUR, i, 168; ii, 560. 

Myoma, i, 162, 197. 

Myopia, i, 356. 

Myrxoma, i, 170, 197. 
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N2&V0s8, i, 527; degeneration of, #626, 
587 ; of scalp, i, 289. 

NAIL, affections of, i, 229, 232. 

NasSAL DOUCHE, i, 468 ; ii, 3. 

NasaL DUCT probing, i, 406. 

NaASO-PHARYNGEAL POLYPUS, ii, 10. 

NECK OF FEMUR, fracture of, ii, 438; 
of humerus, fracture of, ii, 419; 
of scapula, fracture of, ii, 418. 

NeEoxRosI8, ii, 646; operation for, ii, 
550; of jaws, i, 617; of stumps, 
ii, 648; phosphorus, i, 618; of 
bones of skull, i, 291; arrest of 
growth in bone after, ii, 551. 

NEEDLES, acupressure, i, 478; aneu- 
rism, i, 681; neovug, i, 629; pa- 
late, i, 608. 


INDEX, 


WeaTon’s Prose, ti, 583 ; test line for 
tion of hip, ii, 978. 

Nervexcromy, ii, 86. 

Nuvnarri, ii, 53. 

NaPxRo-LITHOTONY, ii, 62. 

NepxRorrarey, fi, 06. 

NEPHROTOMY, ii, 62. 

Nervzs, influence of, in repair, i, 15; 
repair of, i, 18 A injuries and dis- 
ease of, i, 840; wounds of, i, 840; 
in head injuries, i, 265. 

NERVE STRETCHING, i, 344. 

NEURALGIA, i, 842, 656. 

NEURITIS, OPTIO, i, 894. 

NeveomMa, i, 848. 

NIpPLEs, SORE, ii, 258; chronic eczema 
of, ii, 279; retracted nipple, ii, 
278. 

NITROUS OXIDE, inhalation of, ii, 
600. 

Nopgs, ii, 545. 

Noma, ii, 247. 

Nosg, affections of, ii, 1; bleeding 
from, ii, 8; disloeation of carti- 
lages of, ii, 2; foreign bodies in, 
ii, 7; formation of new, ii, 16; 

@ fracture of, ii, 1; obstructions of, 
ii, 7; plugging the, ii, 4; polypus 
of, ii, 8; washing out, ii, 3; 
wounds of, ii, 1. 
NUCLEAR @ATARAOCT, i, 422. 
NysTaGmovs, i, 370. 


OBLIQUE INGUINAL HERNIA, i, 765. 
OBSTRUCTED HERNIA, i, 740. 
OBSTRUCTION OF INTESTINE, i, 707. 
OBTURATOR HERNIA, i, 776. 
Ostfgator FORAMEN, hernia into, i, 
776 ; dislocation into, ii, 376. 
OOCOIPITAL ARTERY, ligature of, 539. 
OOCLUDED BARS, i, 443. 
OCCLUSION, treatment of wounds by, i, 
42. 


O®onTALGtaA, i, 655. 

ODONTOID PROCESS, displacement of, i, 
339. 

OponTomMEs, i, 620, 640. 

(EDEMA GLOTTIDIS, ii, 27. 

(EsoPHaGEaL, FORCEPS, i, 679; ob- 
struction, i, 676. 

(EsoPHaGorToxKy, i, 681. 

sorHaeus, foreign bodies in, i, 679; 
stricturegof, i, 676; cancer of, i, 
676. 
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aa OPERATION for knock-knee, 
1 i e 

Ox" overs, i, 189. 8 

OLmsRAKON PROCESS, fracture of, ii, 
481; bursa over, ii, 319, 

OMENTAL SAO in hernia, i, 736, 

OMENTAL HERNIA, strangulated, ii, 
745, 757. | 

OMENTUM, protrusion of, i, 696; adhe- 
sions of, in ovarian disease, ii, 296. 

OnycuiA, i, 229; maligna, i, 280, 

OPEN TREATMENT of wounds, i, 44. 

OPERATIVE INTERFERENCE in joint 
disease, ii, 505. 

OPHTHALMIA, varieties of, i, 365; sym. 
pathethic, i, 385. 

OPHTHALMITIS, i, 442. 

OPHTHALMOSCOPE, examination by, i, 
348. 

OPISTHOTONOS, i, 295. 

OPTIC DISC, anomalies of, i, 353. 

OPTIC NERVE, atrophy of, i, 395. 

OPTIC NEURITIS, i, 394. 

ORBIT, affections of, i, 433; inflamma- 
tion within, i, 434; tumours of, i, 
438 ; hemorrhaPe into, i, 485. 

ORCHITIS, ii, 217; chronic, ii, 219; 
gouty, 11, 220; syphilitic, ii, 221 ; 
tubercular, ii, 223. 

ORIENTAL SORE, i, 224. 

ORTHOPEDIC SURGERY, ii, 327. 

OSTEITIS DEFORMANS, 11,572, 

OsTEO-ARTHRITIS, ii, 530. 

OsTEO-CHONDROMA, li, 560. 

OsTEO-MALACIA, ii, 567. 

O8TEO-MYELITIS, ii, 540; after ampu- 
tation, ii, 648; after gunshot Tn- 
juries, 11, 594, 

OSTEO-SARCOMA, li, 559. 

OSTEOID CANCER, ii, 560. 

OstTEoToMY, 1i, 597; for badly-united 
fracture, ii, 414; in hip-joint 
disease, ii, 499; in deformity frorm 
rickets, ii, 571; in knock-knee, ii, 
342. 

Ost1T18, ii, 5387 ; of cranium, i, 291. 

OtrT1s, 1,453; media, i, 463. 

OVARIAN CYSTS, SUPPURATING, treat- 
ment of, ii, 300. e 

OVARIAN DEOPSY, ii, 282; diagnosis 
of, ii, 284; tappihg, diagnostic 
value of, ii, 287; pathology of, ii, 
282; statistics of, ii, 288; tapping 
in, ii, 289; treatment of, ii, 288. 
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€ 
Ovaniotomy, selection of cases, ii, 
290; operation, ii, 290; adhesions 
* in, ii, 295; treatment of pedfcle, 
ii, 297; on sponging out pelvis, ii, 
298 ; treatment of wound, ii, 298 ; 
after-treatment, ii, 299. 
OXALATE OF LIME as gravel, ii, 97; as 
calculus, ii, 104. 
OZENA, ii, 12. 


PAIN in inflammation, i, 69; in wounds, 
- 1,11, 68. 

PAINFUL SUBCUTANEOUS tumour, i, 
345. 

PaGurT’s disease of nipple, ii, 279. 

Pazats, cleft, i, 606; tumours of, i, 
612; wounds of, i, 611; ulcera- 
tions of, i, 612. 

PaLMAk AROH, wounds of, i, 547. 

Pannvs, i, 368. 

PAPILLARY TUMOURS, i, 166; of rec- 
tum, i, 811. 

PARAOCENTESIS abdominis, i, 501; peri- 
cardii, i, 466 ; thoracis, ii, 45; of 
joints, ii, 501; in ovarian dropsy, 
ii, 289; of cOrnea, i, 418; of kid- 
ney, ii, 61. 

Paratysis, result of concussion, i, 
272; spinal, i, 313; infantile, ii, 
811; of bladder, ii, 83, 169. 

PARAPHIMOSIB, ii, 179. 

PARASITES, i, 335. 

Papasitic hematuria, ii, 57. 

Pagorrp, inflammation of, i, 583; tu- 
mour of, i, 583. 

PATELLA, dislocation of, ii, 382; frac- 

* ture of, ii, 454; compound of, ii, 
457; enlarged bursa over, 11, 319. 

PATHOLOGICAL TUBEROLE, 1, 124. 

PECTORAL MUSCLE, rupture of, ii, 37. 

PEDICLE in ovariotomy, treatment of, 
ii, 297. 

PELVIC JOINTS, diseases of, ii, 490. 

Privis, fracture of, ii, 436; urethral 
laceration in, ii, 165, 486; ob- 
structed iliac artery in, ii, 437. 

PENETRATING WOUNDS of abdomen, i, 
695; of chest, ii, 42; of cranium, 

€ i, 257, 274. 

PgnIs, amputation of, ii, 186; mal- 
formations of, ii, 182; injuries of, 
ii, 181; cancer of, ii, 180; to 
fasten catheter in, ii, 148; warts 
on, ii, 180. 
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PEEYORATING ULCER of foot, i, 224; 
of palate, i, 611. 
PERFORATING TUMOURS 
289. 

PERICARDIUM, wounds of, i, 466. 

PERINAUM, rupture of female, ii, 250; 
operation for, ii, 250. 

PERRINEAL ABSOESS, ii, 158. 

PERINEAL, HERNIA, i, 781; fistula, ii, 
160; section, li, 155. 

PERINEPHRITIS, ii, 56. 

PERIOSTEAL EXOSTOSIS, ii, 556; can- 
cer, 11, 561. 

PERIOSTEAL FLAPS in amputation, ii, 
619. 

PERIOSTEUM, acute inflammation of, ii, 
540; chronic, ii, 544. 

PERIPROSTATIO ABSCESS, ii, 88. 

PERITONEUM, inflammation of, i, 685; 
wounds of, i, 695. 

PERONEAL TENDONS, dislocation of, ii, 
306. 

PHAGEDENA, i, 87; venereal, ii, 196. 

PHALANGEAL JOINTS,’ diseases of, ii, 
493; dislocations of, ii, 372; frac- 
ture of, ii, 434. 

PHARYNGEAL ABSOESS, i, 383, 674; ii, 
30; tumours, 11, 30. ‘s 

PHARYNX, affections of, i, 674; foreign 
bodies in, i, 678; wounds of, i, 
678 ; tumours of, i, 674; ii, 10. 

PuHrMosis, ii, 174; with chancre, ti, 195. 

PHLEBITIS, 1,557; pysemia and, i, 113. 

PHLEBOLITHES, i, 565. 

PHLEGMASIA DOLENS, i, 557. 

PHLEGMONOUS ERYSIPELAS, i, 102. 

PHOSPHATIC DEPOSITS, ii, 98; calculus, 
li, 106. 

PHOSPHORUS DISEASE Of jaws, i, 618. 

PHRENIO HERNIA, i, 782. 

PHTHIRIASIS, i, 362. 

PIGEON-BREAST, ii, 45. 

PILES, i, 801. 

PINGUIOULA, i, 408. e 

PIROGOFF’S AMPUTATION, ii, 644; 
stump after, ii, 645. 

PITUITARY MEMBRANE, thickening of, 
ii, 11. 

PIVOTING TEETH, i, 664, 

PLASTER-OF-PARIS SPLINTS, ii, 406. 

PLUGGING NOSTRILS, il, 4. 

PNEUMATIO OCCLUSION of wounds, i, 


7 ee e 
PNEUMOCELE, ii, 43. 


é ° 
of skill, i, 


e 
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PNEUMOTHORAX, ij, 45. 


*PoOIsSOyRL! WOUNDS, i, 122. 


POLITZER'S METHOD of inflating tym- 


«  panum, i, 444, 


POLYPUS OF ANTRUM, i, 624; of blad- 
der, ii, 75; of ear, i, 455; of nose, 
ii, 8; of palate, i, 613; of vagina, 
li, 250; of rectum, i, 810. 

POPLITEAL ARTERY, pigature of, i, 552. 

POSITION OF LOWER EXTREMITY in hip 
disease, ii, 482. 

Porr’s FRACTURE, ii, 385. 

POULTIOER, Ick, i, 201. + 

PREPUCE, operations on, ii, 177; tu- 
mour of, ii, 181. 

PRESBYOPIA, i, 377. 

PerssvrReE in the treatment of wounds, 
i, 801; to stop bleeding, i, 475; 
in cure of aneurism, i, 502. 

PRIMARY OR QUICK UNION, i, 14; how 
to help it, i, 25. 

PROBANG, i, 681. 

PROJECTILES, wgunds caused by, il, 
575 

PROLAPSUS OF RECTUM, i, 808. 

PROPTOSIS OCULT, i, 248, 433. 

PROSTATE GLAND, affections of, ii, 86; 
retention in, ii, 169; inflammation 
and suppuration of, ii, 87; hyper: 
trophy of, ii, 88; calculi of, ii, 
92; carfcer of, ii, 94. 

PROTECTION OF WOUNDS, i, 32. 

PRURITUS ANI, i, 812. 

Ps0AS ABSCESS, 1, 333. 

PSORIASIS OF NAILS, i, 282. 

PSEUDO-HYPERTROPHIO PARALYSIS, ii, 
812. 

PTERYGIUM, i, 375, 407. 

Prosis, i, 404. 

Puss, dislocation of hip on, ii, 377. 

PUBIO SYMPHYSIS, disease of, ii, 490. 

PULLEYS in dislocation, ii, 881. 

PULMONARY EMBOLISM, i, 491. 

Puwby DEGENERATION of synovial 
membrane, ii, 470. 

PULSATILE BONE TUMOURS, 1i, 565. 

PUNOTA LACRYMALIA, obstruction of, 
i, 404. 

PUNOTURE OF BLADDER from rectum 
ii, 172. 

PUNCTURED WOUNDS, i, 38. 

PUPIL, ARTIFICIAL, i, 419. 

PURULENT OPH1MALMIA, i, 868; catarrh 
of ear; i, 459. 
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Pus, i, 73; absorption of, i, 76. 


PUS ULE, malignant, i, 184. ’ 

PUZZLE TOY, value of, in dislocations, 
ii, 371. 

PY2#MIA, i, 108; analyses of cases of, i, 
114; post-mortem appearances in, 
i, 112; not hospital disease, i, 118; 
arterial, i, 115. 

PYELITIS, ii, 58. 

PYLORUS, excision of, i, 727. 


t 
QUILLED SUTURE, i, 28. 
QUINBY, i, 613. 


RaBrEs, i, 127. 

RacHIrTic affections of bones, ii, 569. 

RADIAL ARTERY, ligature of, i, 546. 

RaDICAL CURE of hernia, i, 769; of 
hydrocele, ii, 206. 

RADICULAR ODONTOMES, 3}, 642. 

RADIO-ULNAR JOINT, disease of, ii, 
493. 

RaDits, dislocations of, ii, 870; frac- 
tures of, ii, 431 ; gompound, of, ii, 
433. 

RaNvta, i, 581. 

RATTLESNAKE, bites of, i, 126. 

REACTION AFTER COLLAPSE, i, 12. 

RECTAL ALIMENTATION, i, 821. 

REOTAL DILATOR, ii, 78. 

RECTANGULAR STAFF in lithotomy, ii, 
1385. 

RECTO-VAGINAL FISTULA, ii, 253. 

RECTOTOMY, LINEAR, 1, 818. 

REotTUM, affections of, i, 792; how te 
examine patient in, i, 793 ; injuries 
of, i, 790; rupture of, i, 791; 
prolapse of, i, 808; stricture of, i, 
812, 815; excision of, i, 819; 
foreign bodies in, i, 792; mal- 
formations of, i, 786; painful 
ulcer of, i, 794; abscess of, i, 797; 
polypus of, i, 810; dilatation of, i, 
820. 

RECURRENT GROWTHS, i, 167. 

REDNESS IN INFLAMMATION, i, 69. 

REDUCTION OF DISLOOATIONS, ii, 85],; 
of hernia, i, 748. , 

REFRACTION, 1, 354. ° 

REFRACTURE OF BON®, ii, 414. 

REGENERATION OF NERVE, i, 19. 

RELAXED UVULA, i, 618. 

RENAL SURGERY, ii, 61. 
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RENAL CALOULUS, ii, 59; removal of, 
"ii, 62; hematuria, ii, 56. ° 

Reparn OF WOUNDS, i, 14; causes of 
failure in, i, 19; repair of subcu- 
taneous wounds, i, 69 ; of wounded 
arteries, i, 469; of fractures, ii, 410. 

REPORTING CASES, headings for, i, 7. 

RESECTION OF JOINTS, ii, 505; of false 
joints, ii, 418. 

RESOLUTION OF INFLAMMATION, i, 72. 

RESPIRATION, artificial, ii, 49. ‘ 

Rest in treatment of aneurism, i, 497 ; 
in ununited fracture, ii, 412. 

RETAINED TESTIS, ii, 237. 

RETENTION OF URINE, ii, 167-170; 
hysterical, ii, 88; from adherent 
prepuce, ii, 170; from cicatricial 
stricture, ii, 170. 

Retina, hyperemia of, i, 390 ; atrophy 
of, i, 898; embolism of, i, 398; 
displacement of, i, 394. 

REtInir18, i, 390. 

RETRACTION OF NIPPLE, li, 278. 

RHEUMATIC ARTHRITIS, ii, 531 ; iritis, 
i, 380. S 

RHEUMATISM, GONOREH At, ii, 190. 

RHINOPLASTY, ii, 16. 

RHINOSCOPY, ii, 6. 

Riss, fracture of, ii, 38; dislocation of, 
ii, 42. é 

RICHARDSON’S spray producer, il, 608, 

RioxKetTs, ii, 569; acute, ii, 571; ope- 
rative treatment in, ii, 571. 

RipDER’s BONE, ii, 315. 

RIFLE-BALL WOUNDS, ii, 576. 

RIGG@’s DISEASE, i, 667. 

RODENT ULCER, i, 177. 

ROUSSEL’S METHOD OF TRANSFUSION, 1, 
484 


Rovx’s AMPUTATION, ii, 644. 

RUDIMENTARY FINGERS AND TOES, il, 
327. 

RurPia, syphilitic, i, 137. 

RUPTURE, abdominal, i, 784; of abdo- 
minal viscera, i, 688 ; of aneurism, 
i, 518; of artery, i,670; of bladder, 
i, 691; of eyeball, i, 431; of mus- 

« cle, ii, 804; of rectum, i, 791; of 
urethra, ii, 1665. 


Sac, aneurismal, i, 493; suppura- 
tion of, i, 514; hernial, i, 785; 
omental, i, 786 ; kelotomy external 
to, i, 752. 
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SACOULATED BLADDER, ii, 70, e 
SACRAL TUMOURS, i, 3811. * ° 


SACRO-COCOYGEAL JOINT, disease of, ii, . 
‘ 490 


SACRO-ILIAC joint disease, ii, 490. 

SALIVARY CALCULUS, i, 582, 670; fis- 
tula, i, 582. 

SALTER’S SWING, ii, 462. 

Sarcoma, i, 167 ; Melanatic, i, 169, 196. 

SAYEE’S JACKET, i, 336. 

Soap, union under, i, 17. 

Scans, i, 208; of the glottis, ii, 27. 

Soaxp, affections of, i, 288; contusion ° 
of, i, 250; wounds of, i, 251; seba- 
ceous cysts of, i, 188. 

ScAPuLa, dislocation of, ii, 356; frac- 
ture of, ii, 417 ; of neck of, ii, 418. 

SCIATIC NOTOH, dislocation of hip into, 
ii, 375; hernia through, i, 781. 

SOIREHUS, i, 173. 

Scissors for skin grafting, i, 2138. 

Sorrrosis of bone, ii, 539. 

SOLEROTIO, inflamed, i, 376; injuries 
of, i, 377. 

SCLEROTOMY, i, 416. 

SCORBUTIC ULCERS, i, 88. 

SCOOP EXTRACTION, i, 428. 

ScROFULA, i, 6. 

ScRoTAL TUMOURS, diagnosis of, ii, 282. 

SCROTUM, affections of, iip 240 ; cancer 
of, ii, 242; injuries of, ii, 240; 
tumours of, ii, 241; elephas of, 
ii, 241, 

SCURVY, i, 88. 

SEBACEOUS Cysts, i, 188; on head, i, 
189 ; fungating, i, 184; sublingual, 
i, 581. u 

SECOND INTENTION, healing by, i, 16. 

SECONDARY ADHESION, i, 17; treat- 
ment for, i, 41. 

SEMILUNAR CARTILAGES of knee, sub- 
luxation of, ii, 884. 

SEMINAL DvoT, inflammation of, il, 
218; obstruction of, ii, 215. 

SENILE, CATARACT, i, 422; gangrene, 1, 
93; amputation in, i, 96. 

SEPARATION OF EPIPHYSIS of femur, 
ii, 384, 420, 446; of humerus, . ii, 
869 ; of clavicle, ii, 356; of radius, 
ii, 426. , 

SEPTICEMIA, i, 108. 

SEPTUM OF NOSE, malformations of, ii, 
10; injuries of, 11,2; diseases of, 
ii, 10. 
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SEQUESTRUM, removal of, ii, 550. 

eSERO-OYSPIC DISEASE of breast, ii, 278 ; 
of testicle, ii, 227. 

, SEROUS Cysts, i, 185. 

SERPENTS’ BITES, i, 125. 

SERPIGINOUS CHANCRE, i, 148. 

SETON IN TEMPLE, i, 398. 

SETTING FRACTURES, ii, 403. 

SEXUAL HYPOCHONDRIASIS, ii, 248. 

SHaRp-HooK exTRa€rion, i, 428. 

SHOCK AND COLLAPSE, i, 12, 301; 
operations during, i, 304; after 
gunshot injuries, ii, 579. 

SHOULDER, amputation at, ii, 625 ; dis- 
locations at, ii, 857; excision of, 
ii, 519; diseases of, ii, 491, 518. 

Sroxnegss, chloroform, ii, 602. 

SILEWORM-GUT for sutures, i, 29. 

Sinvs, i, 80. 

Skin, formation of new, i, 15; trans- 
plantation of, i, 213. : 

SKULL, contusion of, i, 252; fissure of, i, 
254; fracture of, i, 254; incomplete 
fracture of, ii, 397; gunshot wounds 
of, ii, 585 ; perforating tumours of, 
i, 289. 

SLOUGHING PHAGEDENA, i, 87, 91; 
chancre, ii, 194. 

SmituH’s (NATHAN) wire splint, ii, 463. 

SmiTH’s (THomas) gag for staphylora- 
phy, i, 607. 

SNAKE BITES, 1, 125. 

SNUFFLES, the, i, 145; ii, 7. 

SOFT, CATARACT, i, 421; chancre, ii, 
192. 

SOFTENING OF BONE (mollities), ii, 567. 

SOLUTION OF CATARACT, i, 423. 

SOLVMNTS FOR STONE, ii, 112. 

Soot caNcER, i, 176; ii, 242. 

SORES, varieties of, i, 83; healing, i, 
84; indolent, i, 85; inflamed, i, 86. 

SORETHROAT, SYPHILITIC, i, 138; 
sloughing, i, 57. 

SOSNDING FOR STONE, ii, 109. 

SPASMODIO RETENTION, ii, 167. 

SPASTIC CONTRACTIONS, ii, 830. 

SPECULUM, ear, i, 447; rectal, i, 795; 
laryngeal, ii, 28 ; urethral, female, 
ii, 257; vaginal, ii, 254. 

SPEIR’S ARTERY CONSTRICTOR, i, 480. 

SPENT BALLS, ii, 577. 

SPERMATIC CORD, hydrocele of, ii, 202 ; 
varicocele pf, ii, 288. 

SPERMATOOELE, ii, 206. 
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SPERMATORRHGA, ii, 245. : 

SPERMATOZOA, in encysted hydrocele, 
Ki, 208. ? 

SPHACELDS, i, 91. 

SPHINCTER ANI, spasm of, i, 797. 

SP1I0a BANDAGE, i, 758. 

SPINA BIFIDA, i, 307; tumours simu- 
lating, i, 309. 

SPINAL, abscess, i, 333; instruments, 
i, 336. 

SPrnaL, wounds of, cord, i, 327. 

sSPINE, concussion of, i, 318; diseases 
of, i, 332 ; fracture and dislocation 
of, i, 320; curvature of, i, 329; 
railway injuries of, i, 316. 

SPLEEN, rupture of, i, 687. 

SPLINTS in treatment of wounds, i, 
30; ii, 403; immovable, ii, 406; 
for hip disease, ii, 407; for dis- 
ease of knee, ii, 502; double thigh, 
ii, 445; for excision of elbow, ii, 
522; for excision of knee, ii, 616. 

Sponak, grafting, i, 217; how to pre- 
pare and clean, ii, 650. 

SPONTANEOUS CURE of aneurism, i, 
497. ° 

Sprains of back, i, 8328; of joints, ii, 
346. 

SQUINT, operations for, i, 410. 

STAFF LITHOTOMY, ii, 125, 

STAPHYLOMA, i, 415; removal of, 375. 

STAPHYLORAPRHY, i, 606. 

STARCHED BANDAGE, ii, 406. 

STATIC or venous gangrene, i, 93. 

STATISTICS of amputations, ii, 613; of 

subclavian aneurism, i, 541; of 

common carotid, i, 587 ; of torsica, 

i, 480, ii, 614; of necrosis of jaw, 

i, 617; of causes of intestinal ob- 

struction, i, 708; of anal abscess, 

i, 797; of exostosis, 1i, 557; of 

burns, i, 205; of cut throat, ii, 19; 

of artificial anus after hernia, i, 

747; after colotomy, i, 7264; of 

fractured skull, i, 269; of fatal 

cases of pyasmia, i, 114; of 
pyzmia, i, 117; of spinal injuries, 

i, 328; of spina bifida, i, 809; of 

fractured ribs, ii, 38 ; of nephrac- 

tomy, ii, 66; of epididymitis, ii, 

215; of stricture, 4i, 142, 146; 

of tetanus, i, 294; of abdominal 

injuries, i, 685; of hernia, i, 784, 

753; of stricture of rectum, i, 


816 ; of stone, ii, 107; of litho- 
» tomy, ii, 124-5; of retentiog of 
urine, ii, 167, 170; of hydrocele, 
ii, 202; of cancer of testicles, ii, 
281; of ovarian disease, ii, 288 ; 
of abscess of breast, ii, 259; of 
cancer of breast, ii, 272; of ade- 
noma, ii, 266; of fracture, ii, 401, 
488; of dislocations, ii, 349; of 
dislocation of humerus, ii, 357; 
of head of femur, ii, 373; of frac- 
ture of neck of femur, ii, 438, 441 ;‘ 
of fracture of shaft, ii, 448; of 
fractures of leg, ii, 458; of ex- 
cision of head of femur, ii, 507; 
of excision of knee, ii, 513; of 
Wounded from gunshot injuries, ii, 
574; of disease of knee, ii, 486; 
of hip disease, ii, 478; of excision 
of hip, ii, 507; of amputation at 
thigh, ii, 634; at knee-joint, ii, 
635; of amputation at knee, ii, 
513; of Syme’s amputation, ii, 


STEATOMA, i, 16Q. 

STERILITY, ii, 243. 

STERNO-CLAVICULAR JOINT, discases 
of, ii, 491; dislocation of, ii, 
354. 

STERNO-MASTOID MUSCLE, contraction 
of, ii, 845; induration of, ii, 309; 
division of, ii, 345, | 

STERNUM, dislocation and fracture of, 
ii, 42. 

STINGS, insect, i, 124, 

Sromaon, foreign bodies in, i, 702; 
rupture of, i, 687; opening the, i, 
704. 

STOMATITIS, i, 580. 

Stone in bladder, ii, 101, 108; its 
frequency, ii, 107; in kidney, ii, 
59; in urethra, ii, 141, 175; in 
woman, ii, 137. 

STOPPING TEETH, i, 661. 

STRABISMUS, i, 408; operation for, i, 
410. 

STRANGULATED HERNIA, i, 748; me- 
chanism of, i, 743; omental, i, 

‘ 745; treatment of, i, 748. 

STRANGULATION, internal, i, 709; of 
Ovarian tumour, ii, 300. 

STRICTURE AND RETENTION, ii, 167. 

Stricture of urethra, ii, 142; results 
of, ii, 146; inflammatory, ii, 168 ; 
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spasmodic, ii, 167; its complica. 
tions, ii, 168; traumatié ow cica-° 
tricial, ii, 162; treatment of, ii, 
147; summary of, ii, 164; causes « 
of death in, ii, 146, 164; of in- 
testine after hernia, i, 748; of 
cesophagus, i, 676; of rectum, i, 
812, 815. 

STROMEYER’S CUSTION, ii, 484, 

Stumps, affections of, ii, 646; dressing 
of, ii, 621; conical, ii, 647; burs 
over stumps, ii, 649 ; necrosis of, 
ii, 648; painful, ii, 647. 

STYEs, i, 363. 

Styprics, i, 481. 

SUBASTRAGALOID AMPUTATION, li, 642; 
dislocation, ii, 389. 

SUBCLAVIAN ANEURISM, i, 539; artery, 
ligature of, i, 541. 

SUBCLAVICULAR DISLOCATION of shoul- 
der, ii, 360. 

SUBCORACOID DISLOCATION of shoulder, 
ii, 357. 

SUBCUTANEOUS, CONTUSED WOUNDS, i, 
36; wounds, i, 58; operations, i, 
58; treatment of, i, 60; hemor- 
rhage, i, 471. e 

SUBCUTANEOUS LIGATURE, of nevus, i, 
527. 

SUBDIAPHRAGMATIO ABSOESB, i, 687. 

SUBGLENOID DISLOCATION Of shoulder, 
ii, 359. 

SUBLINGUAL CYSTS, 1, 581. 

SUBMAMMARY ARSCESS, ii, 261. 

SUBPECTORAL ABSCESS, ii, 44. 

SUBSPINOUS DISLOCATION of shoulder, 
ii, 359. ; 

Suction, removal of cataract by, 1; 
429, 

SULPHURIC ACID, treatment of disease 
of bone by, ii, 554. 

SUPPLEMENTAL TEETH, i, 644. 

SUPPRESSION OF URINE, ii, 59. 

SUPPURATION, i, 78. 

SUPRACONDYLOID 
thigh, ii, 634, 

SUPRAPUBIO PUNCTURE of bladder, ii, 
176. 

Baa ay CASES, how to investigate, 
1, 7. 

SusPensoky BANDAGE, ii, 216; Mor- 
gan’s ii, 240. 

SuTvuRES, materials for,i, 29; button, 
i, 29; harelip, i, 27; deep, i, 26; 


@ 
AMPUTATION of 
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continuous, i, 27; interrupted, i, 
2289 quilled, i, 28; twisted, i, 27; 
of intestine, i, 27, 698. 

SWELLING IN INFLAMMATION, i, 69. 

SYMBLEPHARON, i, 402. 

SymzE’s amputation of foot, ii, 643; 
operation for aneurism, i, 514; 
operation for stricture, ii, 152. 

SYMPATHETIC OPRSHALMIA, i, 885. 

SYMPHYSIS PUBIS, diseases of, ii, 490. 

SYNOOPE, i, 474. 

SYNOSTOSIS OF HIP, ti, 485. 

SYNOVIAL CYSTS, 1i, 324. 

SYNOVIAL MEMBRANE, diseases of, ii, 
470. 

SYPHILIS, i, 135; acquired, i, 137; 


sorethroat in, i, 138; affections | 


of tongue in, i, 189, 596; affec- 
tions of bone in, i, 1389; pathology 
of, i, 140, ii, 192; treatment of, 
i, 141; hereditary, i, 144; teeth 
in, i, 147; serpiginous ulceration 
in, i, 148; marriage after, i, 149; 
inoculation in, i, 149. 

SYPHILITIC DISEASE of rectum, i, 813; 
of iris, 1,381; of testicle, ii, 221 ; 

e of larynx, i, 143. 

SYPHILITIC, sORES, 1, 83, 89; teeth, i, 
645. 

SYPHILIZATION, i, 150. 

SYRINGING aR, i, 449. 


TAQGLIACOTIAN OPERATIONS, ii, 16. 

TauipEs, different forms of, ii, 331; 
their treatment, ii, 334. 

TAPPING abdomen, i, 728; ovarian 
oc y8ts, ii, 289; hydrocele, ii, 204; 
intestines, i, 727; chest, il, 48; 
hydatid, i, 731; knee, ii, 501. 

TARSAL CARTILAGE, tumours of, i, 399. 

TARSAL CYSTS, i, 399. 

TARSUS, operations on, li, 636 ; diseases 
of, ii, 489; dislocations of, ii, 389. 

faxis, the, i, 749; where inadmis- 
sible, i, 750. 

TRALE’S AMPUTATION, ii, 622; probe 
gorget, ii, 153. 

TEAR PASSAGE, operations on, i, 405. 

TEETH, cysts containing, i, 622, 643, 
658 ; syphilitic, i, 147. 

TEETH, diseases Of, i, 654, 659; 
cutting of, i, 649; affections of 
pulp, i,a665; of alveolo-dental 
membrane, i, 666; local dental 
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periostitis, i, 667; fracture of, i, 

» 665 ; supernumerary, i, 644; qup- 
plemental, i, 644; malformed, i, 
646 ; irregularity of, i, 649; im- 
paction of, i, 652; absence of, i, 
653; extraction of, i, 671. 

TEMPERATURE in inflammation, i, 71; 
in traumatic fever, i, 18, 108; in’ 
spinal injury, i, 315. 

‘TEMPERO-MAXILLARY articulation, dis- 
eases of, i, 630; dislocation of, i, 
631. 

TEMPORAL ARTERY, ligature of, i, 589. 

TENDO ACHILLIS, division of, ii, 309, 
336 ; rupture of, ii, 307. 

TENDONS, inflammation of, ii, 309-817 ; 
rupture of, ii, 307; wounds of, ii, 
308; tumours of, ii, 316; repair 
of, after division, ii, 333; disloca- 
tion of, ii, 306. 

TENOTOMY, li, 335; in contracted 
joints, ii, 343; in fracture, ii, 408, 
453, 462. 

TESTICLE, its development, ii, 218; 
mal-position of ii, 237; disease of, 
ii, 212; inflammation of, ii, 212; 
acute, ii, 217; chronic, ii, 219; 
syphilitic, ii, 221; gouty, ii, 220; 
tubercular disease, ii, 228; her- 
nia of, ii, 226; cystic disease of, 
ii, 227; cancer of, ii, 230; excision 
of, ii, 237; strapping, ii, 237. 

TETANUS, 1, 293; infantile, 298; pa- 
thology of, i, 296; statistics of, i, 
294, 

THECAL ABSOESS, li, 317. r 

THERMOGRAPEH of erysipelas, i, 100; 
traumatic fever, i, 110; entero- 
tomy, i, 721. 

THIGH, amputation of, ii, 634; sta- 
tistics of; ii, 634; fracture of, ii, 
438; compound, ii, 454. 

THOMAS’S SPLINTS for knee, ii, 502; 
for hip, ii, 496. 

THORAX, injuries of, ii, 37; tapping, 
ii, 45; abscesses about, ii, 44. 

THROAT, wounds of, 1i, 19. 

THROMBOSIS, i, 557. 

THUMB, dislocations of, ii, 871; dbm- 
pound fracture of, ji, 485; ampu- 
tation of, ii,629; excision of joints 
of, ii, 524. 

THYROID, cysts of, i, 185, 245; diseases 

of, i, 248; extirpation of, i, 248. 


672 
THYROID FORAMEN, dislocation into, li, 


376. Z 

Traka, dislocation of, ii, 888; fracture 
of, ii, 458; V-shaped fracture of, 
ii, 460; arrest of growth after, ii, 
458. 

TIBIAL ARTERY, ANTERIOR, ligature of, 
i, 654. 

TIBIAL ARTERY, POSTERIOR, ligature 
of, i, 552. 

TIC DOLOUBEUX, i, 342. 

TINEA TARSI, i, 868. 

TOE-NAIL, ingrown, i, 229; horny, i, 
232. 

Toxs, amputation of, ii, 646. 

ToneGux, congenital affections of, i, 
585, 588; diseases of, i, 585; hy- 
pertrophy of, i, 585 ; inflammation 
of, i, 691; extirpation of, i, 604; 
wounds of, i, 585; ulcers of, i, 
598; cancers of, i, 599; ichthyo- 
sis of, 1, 588. 

TONGUE TIE, i, 584. 

TONSIL, disease of, i, 613; cancer of, i, 
616; excision e i, 616. 

Tooru, development of, i, 638. 

TooTHacHeE, i, 655. 

TooTH oysts, i, 622, 643, 653. 

Toor TumMoURS, i, 624. 

TOOTH WOUNDS, i, 40. 

TORSION ON ARTERIES, effects of, i, 
473; mode of doing it, i, 479; 
statistics of, i, 480; ii, 614. 

TORTICOLLIS, ii, 345. 

TOURNIQUET, i, 476. 

Townz’s stereoscopic test for retina, 
i, 362. 

TracuEa, foreign bodies in, ii, 22; 
wounds of, ii, 19; subcutaneous 
division of, ii, 19. 

TRACHEAL ASPIRATOR, ii; 85. 

TRACHEOTOMY, ii, 83; ite complica- 
tions, ii, 35; for disease of larynx, 
li, 28; for foreign bodies, ii, 
24; tubes, ii, 84; in tetanus, i, 
298. 

TRANSFUSION, i, 484. 

TRANSPLANTATION OF SKIN, i, 213. 

TRATMATIO, ANEURISM, i, 517; deli- 
rium, i, 298 ; fever, i, 13, 108, 
110; ‘gangrene, i, 92, 94; stric- 
ture, 11, 162. 

TRENDELENBUEG’s tracheal tampon, i, 


INDEX, 


TREPHINING, SKULL, i, 283; spine, i, 
327; long bones, ii, 643. é 

TRICHIASIS, i, 899. 

TRIOHINIASIS, ii, 313. 

TRIPIER’S AMPUTATIONS of the foot, 
ii, 641. 

TRISMUS INFANTUM, i, 298. 

TROCHANTER, fracture of epiphysis of, 
ii, 446. ae 

Trusses, i, 782; for irreducible her- 
nia, i, 789; to measure for, i, 

t 785. 

TUBEROLBE, i, 5; mucous, i, 189. 

Tumours, i, 152; innocent, i, 160; 
semi-malignant, i, 167 ; cancerous, 
i, 171; sebaceous, of scalp, i, 188; 
follicular, i, 184; perforating, of 
skull, i, 289; congenital, of sa- 
crum, i, 311; painful subcuta- 
neous, i, 345; of jaws, i, 621; cys- 
tic, i, 185; fatty, i, 160; fibro- 
mata, i, 161; myxoma, i, 170; 
fibrous, i, 163; cartilaginous, i, 
163 ; ii, 558 ; osseous, i, 165 ; mye- 
loid, 1, 168; glandular or adenoid, 
i, 165; papillary, i, 166; recur- 
rent, i, 167; sarcomata, i, 167; 
melanotic, i, 169; hard, i, 178; 
soft, i, 174; rodent ulcer, i, 177; 
colloid cancer, i, 178; villous, i, 
179; granulation, i, 184; pulsa- 
tile, ii, 565; cancerous, i, 171; 
diagnosis of, i, 171; epithelioma, 
i, 176; osteoma, i, 193; sarcoma, 
i, 196; myxoma, i, 197; adenoma, 
1, 194; carcinoma, i, 198; lym- 
phoma, i, 195; colloid, i, 179; 
thyroidal, i, 243. . 

TUMOURS, microscopical anatomy of, 
i, 190. ™ 

TUMOURS OF BLADDER, ii, 74. 

TUMOURS OF BONE, ii, 564; their dia- 
gnosis, ii, 563; their enucleation, 
ii, 564; exostosis, ii, 555; unguat, 
i, 232; ii, 556; cartilaginous, ii, 
558; osteo-sarcoma and chondro- 
ma, ii, 659; myeloid, ii, 560; can- 
cers of, ii, 560; epithelial, of, ii, 
‘563; pulsatile, ii, 565; hydatid, 
ii, 665. 

TUNICA VAGINALIS, hydrocele of, ii, 


TwIsTED SUTURE, i, 27. ¢ 
TYMPANUM, inflating, i, 444. . 


INDEX. 


ULoBRATION, i, 82; of rectum, i, 794. 

ULGERS, i, 82. 

ULCERS OF CORNEA, i, 874. 

Una, dislocation of, ii, 365; fractures 
of, ii, 481. 

ULNAR ARTERY, ligature of, 1, 546. 

ULNAR NERVE, injuries to, if 841. 

UMBILICAL HERNIA, i, 778. 

UmBiticus, tumomrs of, i, 781. 

UNGUAL EXOSTOSIS, i, 282; ii, 556. « 

UNION OF WOUNDS, i, 14; of broke 
bones, ii, 410; of divided tendons, 
ii, 8308, 383. 

UNREDUCED DISLOCATIONS, 11, 351. 

UNUNITED FRACTURES, ii, 412. 

UPPER JAW, removal of, i, 626. 

URACHUS, open, i, 731. 

URatEs as deposits, ii, 97. 

URETER, injuries of, i, 690; stone in, 
il, 60. 

URETHRA, ruptured, ii, 162, 165; with 
fracture of pelvis, ii, 436 ; obstruc- 
tion of, ii, 141; stricture of, 1i, 
141; calculus in, ii, 141, 175; in- 
flammation of, ii, 186; affections 
of female, ii, 257. 

URETHRA, tapping in perineum, ii, 
155. 


URETHROTOMY, internal, li, 151; ex- 
ternal, ii, 152. 

URINARY, abscess, ii, 158; fistula, ii, 
160; deposits, 11, 96. 

URINE, albuminous, ii, 96; healthy, ii, 
95; deposits in, ii, 97; blood in, 
ii, 56, 76; incontinence of, ii, 85; 
overflow of, ii, 86; retention of, 

g ii, 167; suppression of, ii,59; ex- 

travasation of, ii, 158. 

UTERUS, extirpation of, ii,301; prolapse 
of, ii, 252. 

Uvuta, elongation of, i, 618. 


¢’ “SHAPED FRACTURE OF TIBIA, ii, 
460. 

VACOINATOR’s, instructions for, 1, 151. 

VACCINO-SYPHILIS, 1, 150. 

Vaaina, foreign bodies in, ii, 247; 
malformations of, ii, 249 ; injuries 
of, ii, 247. 

VAGINAL FISTULZ, operations for, ii, 
258. 

VAGINAL, CYSTOCELE, &c., ii, 252; litho- 
tomy, if, 139. 

Vales, ii, 383. 
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VarIsaLva’s treatment of aneurism, j, 
5» 601. ; 

VARICOCELE, ii, 238. 

VARICOSE, ANEURISM, i, 621; ulcer i, 
87; veins, i, 563. 

Vanix, i, 568; aneurismal, i, 520. 

VASCULAR KERATITIS, i, 372. 

VASCULAR PROTRUSION of eyeball, i, 
245, 436. 

VASCULAR TUMOUR, i, 527; of guma, 
i, 671. 

VAULT oF SKULL, fracture of, 1, 254. 

VEINS, wounds of, i, 555; injection 
into, i, 484; injuries and diseases 
of, i, 555; operations on, i, 566; 
hemorrhage from, i, 483; entrance 
of air into, 1,561; varicose, i, 668. 

VELUM PALATI, wounds of, i, 611. 


‘VENEREAL DISEASES, local, ii, 186. 


VENESECTION, operation of, i, 568; in 
chest injuries, ii, 41; in head in- 
juries, i, 278. 

VENOUS or static gangrene, i, 98. 

VENTRAL HERNIA, i, 781. 

VERUCA, i, 226; ngcrogenica, i, 124, 

VERTICAL EXTENSION in fracture of 
thigh, ii, 451. 

VesicaL hemorrhage, ii, 57. 

VESICO-INTESTINAL FISTULA, i, 7264; 
ii, 84. 

VESICO-PROSTATIC CALCULUS, ii, 92. 

VESICO-VAGINAL FISTULA, li, 253. ° 

VIENNA PASTE, i, 182. 

VILLOUS GROWTHS, i, 166; of bladder, 
ii, 74; of rectum, i, 811. 

VISOBRA, ABDOMINAL, protrusion 9f, i, 
696; rupture of, i, 686; wounds 
of, i, 698. 

VISION, FIELD OF, i, 360; anomalies of, 
i, 890. 

VITREOUS HUMOUR, affections of, i, 
386. 

VouLvutws, i, 709. 

VULVA, INJURIES OF, ii, 246. 

VULVITIS, 11, 247. 


WABRDROP’S OPERATION for aneuriam, i, 
512. 

Warts, i, 226; anal, i, 812; venereal, i, 
226 ; ii, 180. ‘ 

WATER DRESSING, i, 47. 

Wax IN EAR, i, 449. 

WEAK SORES, i, 85. 

WEBBED FINGERS and toes, ii, $28. 


C4 INDEX. 
@ 


Waieut, extension by, ii, 449, pressure 


by, i, 508. 
Wiis, i, 189. : 
WHEELHOUSE’ OPERATION for stricture, 
ii, 158. 


Winprir:, foreign bodies in, ii, 22. 
WoMEN, surgical diseases of genitals 
in, ii, 246; stone in, ii, 187. 
Wovunns, i,9; local effects of, i,11; con- 
stitutional effects of, i, 12; adhesion 
in, primary i, 14; secondary, i, 17 ; 
alcoholic dressing of, i, 50; anti- ' 
septic irrigation of, i, 52; arrest 


primary or secondary adhesion, i, 
24; non repair in, i, 19; Lemor- 
rhage in, i, 19; treatment of, i, 22; 
six cardinal points to be observed 
in, i, 25; special treatment of, i, 41 ; 
by occlusion, i, 42; open method, 
i, 44 by water dressing, i, 47; 
dry dressing, i, 49; earth dressing, 
i, 50; alcoholicgiressing, 1,60; by 
pneumatic occlusion, i, 51; anti- 
septic irrigation, i, 52; Listerian 
method, i, 54; of scalp, i, 251; of 
nerves, i, 340. 


of bleeding in, i,19; arrow,i,202; WRIST, amputation at, ii, 629; dislo- 


cicatrizatioy of, i, 15; granulation 
of, i, 16; dressing of, i, 22; second 
dressing of, i, 38; complications 


cation at, ii, 369; suppuration and 
excision of, ii, 528; diseases of, ii, 
492. 


of, i,61; coaptation of, i, 26; con- WRITER'S CRAMP, li, 318. 
tused i, 20,35; incised, i, 10; treat- WRY-NEOK, ii, 345. 


ment of, i, 22; lacerated, i, 20, 35 ; 


open, i, 37; treatment of, i, XANTHELASMA OF LIDS, i, 399. 
87, 41; poisoned, i, 122; punc- XANTHIO OXIDE CALOULUS, ii, 106. 


tured, i, 88; subcutaneous, i, 58 ; 


tooth, i, 40; repair in, i,14; by ZINo, chloride of, paste, i, 182. 


PRINTRD BY J. BE. ADLARD, BARTHOLOMEW CLOSE. 


CATALOGUE C] 
LONDON, October, 1889. 


J. & A. CHURCHILL'S 
MEDICAL CLASS BOOKS. 


ANATOMY. 
BRAUNE.—An Atlas of Topographical Ana- 


tomy, after Plane Sections of Frozen Bodies. By WILHELM BRAUNE, 
Professor of Anatomy in the University of Leipzig. Translated by 
EDWARD BELLAMY, F.R.C.8., Surgeon to Charing Cross Hospital, and 
Lecturer on Surgery in its School. With 34 Photo-lithogfaphic Plates 
and 46 Woodcuts. Large Imp. 8vo, 40s. 


fLOWER.—Diagrams of the Nerves of the 


Human Body, exhibiting their Origin, Divisions, and Connexions, with 

q their Distribution to the various Regions of the Cutaneous Surface, and 
to all the Muscles. By WILLIAM H. FLOWER, C.B., F.R.C.S., F.R.S. 
Third Edition, containing 6 Plates. Royal 4to, 12s. 


GODLEE.—An Atlas of Human Anatomy: 
illustrating most of the ordinary Dissections and many not usually 
practised by the Student. By RICKMAN J. GODLEE, M.S., F.R.C.S., 
Surgeon to University College Hospital ; Teacher of Operative Surgery, 
and Assistant Professor of Clinical Surgery in University College; 
With 48 Imp. 4to Coloured Plates, containing 112 Figures, and a 
Volume of Explanatory Text, with many Engravings. 8vo, £4 14s. 6d. 


HEATH.—Practical Anatomy: a Manual of 
Dissections. By CHRISTOPHER HEATH, F.R.C.S., Holme Professor of 
Clinical Surgery in University College and Surgeon to the Hospital. 
Seventh Edition, revised by RICKMAN J. GODLEE, M.S. Lend., F.R.C.S., 
Teacher of Operative Surgery, and Assistant Professor of Clinical 
Surgery in University College, and Surgeon to the Hospital. With 
24 Coloured Plates and 278 Engravings. Crown 8vo, 15s. 


11, NEW BURLINGTON STREET. 


J. & A. Churchill’s Medical Class Books. 


ANATOMY—continued. 


HOLDEN.—A Manual of the Dissection of the 
Human Body. By LUTHER HOLDEN, F.R.C.S., Consulti#’-Surgeon to 
St. Bartholomew’s Hospital. Fifth Edition, by JOHN LANGTON, 
F.R.C.S., Surgeon to, and Lecturpr on Anatomy at, St. Bartholomew's 
Hospital. With 208 Engravings. 8vo, 20s. 


By the same Author. 


Human Osteology : comprising a Descrip- 
tion of the Bones, with Delineations of the Attachments of the 
Muscles, the General and Microscopical Structure of Bone 
and its Development. Seventh Edition, edited by CHARLES 
STEWART, Conservator of the Museum and Hunterian Professor 
of Comparative Anatomy and Physiology, R.C.S,, and R. W. 
REID, M.D., F.R.C.8., Lecturer on Anatomy at St. Thomas’s 
Hospital, Examiner in Osteology to the Conjoint Examining 
Board, R.C.P. Lond. and R.C.S. Eng. With 59 Lithographic 
Plates and 75 Engravings. Royal 8vo, 16s. 

t 


ALSO, 
Landmarks, Medical and Surgical. Fourth 
Edition. 8vo, 3s. 6d. 


MORRIS.—The Anatomy of the Joints of Man. 


By HENRY MORRIS, M.A., F.R.C.S., Surgeon to, and Lecturer on Ana- 
tomy and Practical Surgery at, the Middlesex Hospital. With 44 
Plates (19 Coloured) and Engravings. 8vo, 16s. 


The Anatomical Remembrancer; or, Com- 
plete Pocket Anatomist. Eighth Edition. 32mo, 3s. 6d. 


WAGSTAFFE.—The Student’s Guide to Human 


Osteology. By WM. WARWICK WAGSTAFFE, F.R.C.S., late Assistant- 
Surgeon to, and Lecturer on Anatomy at, St. Thomas’s Hospital. 
With 23 Plates and 66 Engravings. Fcap. 8vo, 10s. 6d. 


WILSON — BUCHANAN — CLARK. — Wilson’s 
Anatomist’s Vade-Mecum: a System of Human Anatomy. Tenth 
Edition, by GEORGE BUCHANAN, Professor of Clinical Surgery in the 
University of Glasgow, and HENRY E. CLARK, M.R.C.8., Lecturer on 
Anatomy in the Glasgow Royal Infirmary School of Medicine, With 
450 Engravings, including 26 Coloured Plates. Crown 8vo, 18s. 


ll, NEW BURLINGTON STREET, 


e 
J. & A. Churchill’s Medical Class Books. 


BOTANY. 


BENTLEY AND TRIMEN.—Medicinal Plants: 


being# descriptions, with original Figures, of the Principal Plants 
employed in Medicine, and an account of their Properties and Uses. 
By ROBERT BENTLEY, F.L§., and HENRY TRIMEN, M.B., F.B.S., 
F.L.S. In 4 Vols., large 8vo, with 306 Coloured Plates, bound 


in half morocco, gilt edges, £11 11s. 
BENTLEY.—A Manual of Botany. By Robert 


BENTLEY, F.L.S., M.R.C.S., late Professor of Botany in King’s College 


and to the Pharmaceutical Society. With nearly 1178 Engravings. 
Fifth Edition. Crown 8vo, 15s. 


By the same Author. 


The Student’s Guide to Structural, 
Morphological, and Physiological Botany. With 660 Engravings. 
Fcap. 8vo, 7s. 6d. 

ALSO, 
The Student’s Guide to Systematic 


Botany, including the Classification of Plants and Deseriptive 
Botany. With 357 Engravings. Fecap. 8vc 3 6d. 


. CHEMISTRY 
BERNAYS.—Notes on Analytical Chemistry 


for Students in Medicine. By ALBERT J. BERNAYS, Ph.D., F.C.S.. 


K.1.C., Professor of Chemistry, &c., at St. Thomas’s Hospital Medical 
School. Third Edition. Crown 8vo, 4s. 6d. 


BLOXAM,.—Chemistry, Inorganic and Organic ; 


with Experiments. By CHARLES L. BLOXAM, late Professor of Chemistry 
in King’s College. Sixth Edition. With 288 Illustrations. 8vo, 18s. 


By the same Author. 

Laboratory Teaching; or, Progressive 
Exercises in Practical Chemistry. Fifth Edition. With 89 
Engravings. Crown 8vo, 5s. 6d. 

BOWMAN AND BLOXAM.—Practical Chemistry, 


including Analysis. By JOHN E. BOWMAN, and CHARLES L. BLOXAM, 
late Professor of Chemistry in King’s College. Eighth Edition. With 
90 Engravings. cap. 8vo, 5s. 6d. 


11, NEW BURLINGTON STREET. * 


J. & A. Churchill?’s Medical Class Books. 


ee 


CHEMISTRY—continued. 


CLOWES.—Practical Chemistry and Qualita- 
tive Inorganic Analysis. Adapted for use in the Laberatories of 
Schools and Colleges. By FRANK CLOWES, D.Sc. Lond., Professor of 
Chemistry in University College, Nottingham. Fourth Edition. With 
Engravings. Post 8vo, 7s. 6d. 

COOK.—Introductory Inorganic Analysis. A 
First Course of Chemical Testing. By ERNEST H. Cook, D.Sc. Lond., 
F.C.8., Physical Science Master, Merchant Venturers’ School, Bristol 
Crown &vo, 1s. 6d. 


FOWNES.—Manual of Chemistry.—See WATTS. 


FRANKLANDAND JAPP.—Inorganic Chemistry. 
By EDWARD FRANKLAND, Ph.D., D.C.L., F.R.8,, and F. R. Japp, M.A., 
Ph.D., FIC. With 2 Lithographic Plates and numerous Wood 
Engravings. 8vo, 248. 


JOHNSON.—The Analyst’s Laboratory Com- 
panion. By ALFRED EB. JOHNSON, Assoc. R.C.8c.1., F.1.C., F.C.8., First 
Prizeman in Chemistry, Physics, and Mathematics of R.C.Sce.1. 
Crown 8vo, 5s. 

MORLEY.—Outlines of Organic Chemistry. By 
H. FORSTER MORLEY, M.A., D.Sc., Joint Editor of ‘‘ Watts’ Dictionary 
of Chemistry.” Crown 8vo, 7s. 6d. ; 

VACHER.—A Primer of Chemistry, including 
Analysis. By ARTHUR VACHER. 18mo, Is. 


VALENTIN.—Chemical Tables for the Lecture- 


room and Laboratory. By WILLIAM G. VALENTIN, F.C.S. In Five 
large Sheets, 5s. 6d. 


VALENTIN AND HODGKINSON.—A Course of 


Qualitative Chemical Analysis. By the late W. G. VALENTIN, F.C.S. 
Seventh Edition by Dr. W. R. HODGKINSON, F.R.S.E., Professor of 
Chemistry and Physics in the Royal Artillery College, and Royal 
Military Academy, Woolwich ; assisted by H. CHAPMAN-JONES, F.C.S., 
Demonstrator in the Royal School of Mines, and F. E. MATTHEWS, 
Ph.D., of Cooper’s Hill College. With Engravings and Map of Spectra. 
8vo, 88. 6d. 


The Tables for the Qualitative Analysis of 


Simple and Compound Substances, with Map of Spectra, printed 
separately. 8vo, 2s. 6d. 


,u, NEW BURLINGTON STREET. 


J. & A. Churchill’s Medicai Class Books. 


CHEMISTRY—continued. 
WATTS.—Manual of Chemistry, Theoretical 


and @ractical. (Based on Fownes’ Manual.) BY HENRY WaArTTs, 
B.A., F.R.S. 


Vou. I.—Physical and Inorganic Chemistry. 
Second Edition (Fourteenth of Fownes’). By WILLIAM A. TILDEN, 
D.Sc., F.R.S., Professor of Chemistry in the Mason College, Bir- 
mingham, With 122 Wood Engravings, and Coloured Plate of 
Spectra. Crown 8vo, 88. 6d. 


Vou. I.—Chemistry of Carbon-Compounds, 
or Organic Chemistry. Second Edition (Thirteenth of Hownes’). 
Edited by WM. A. TILDEN, D.Sc., F.R.S. With Engravings. Crown 
8vo, 108. 


CHILDREN, DISEASES OF. 


DAY.—A Manual of the Diseases of Children. 
By WILLIAM H. Day, M.D., Physician to the Samaritan Hospital for 
Women and Children. Second Edition. Crown 8vo, 12s. 6d. 


ELLIS.—A Practical Manual of the® Diseases 
of Children. By EDwarp ELLIS, M.D., late Senior Physician to the 
Victoria Hospital for Sick Children. With a Formulary. Fifth 
Edition. Crown 8vo, 10s. 


GOODHART.—The Student’s Guide to Diseases 

e of Children. By JAMES FREDERIC GOODHART, M.D., F.R.C.P., 
Physician to Guy’s Hospital and Lecturer on Pathology in its 
Medical School; Physician to the Evelina Hospital for Sick 
Children. Third Edition. Fcap. 8vo, 10s. 6d. 


SMITH.—On the Wasting Diseases of Infants 
and Children. By Evusrack SMITH, M.D., F.R.C.P., Physician to 
H.M. the King of the Belgians, and to the East London Hospital 
for Children. Fifth Edition. Post 8vo, 8s. 6d. 

By the same Author. 


A Practical Treatise on Disease in Chil- 
dren. Second Edition. 8vo. (In the press.) 
Also, 
Clinical Studies of Disease in Children. 
Second Edition. Post 8vo, 7s. 6d. 


STEINER.—Compendium of Children’s Dis- 
eases; a Handbook for Practitioners and Students. By JOHANN 
STEINER, M.D. Translated by LAWSON TAIT, F.R.C.S., Surgeon to the 
Birmingham Hospital for Women, &c. 8vo, 12s. 6d. 





11, NEW BURLINGTON STREET, 


er ee ee eee @ 


J. & A. Churchill’s Medical Class Books. 


DENTISTRY. 


GORGAS. — Dental Medicine: a Manual of 
Dental Materia Medica and Therapeutics. By FERDINAND fs. GORGAS, 
A.M., M.D., D.D.S., Professor of Dental Surgery and Science, &c., in 
the University of Maryland. Thirg Edition. 8vo, 16s. 


HARRIS. — The Principles and Practice of 
Dentistry ; including Anatomy, Physiology, Pathology, Therapeutics, 
Dental Surgery, and Mechanism. By CHAPIN A. HARRIS, M.D., D.D.S. 
Twelfth Edition, revised and edited by FERDINAND J. 8S, GORGAS, 
A.M., M.D.. D.D.8. With over 1,000 Illustrations. 8vo, 388. 


SEWILL.—The Student’s Guide to Dental 


Anatomy and Surgery. By HENRY E. SEWILL, M.R.C.S., L.D.S. 
Second Edition. With 78 Engravings. Fcap. 8vo, 5s. 6d. 


STOCKEN.—Elements of Dental Materia Medica 
and Therapeutics, with Pharmacopaia, By JAMES STOCKEN, L.D.S8.R.C.S., 
late Lecturer on Dental Materia Medica and Therapeutics and Dental 
Surgeon to the National Dental Hospital; assisted by THOMAS GADDES, 
L.D 8S. Eng;. and Edin. Third Edition. FKcap. 8vo, 7s. 6d. 


TOMES (C. 8.).—Manual of Dental Anatomy, 


Human and Comparative. By CHARLES 8. ToMES, M.A., F.R.S. 
Third Edition. With 200 Engravings. Crown 8vo. (Jn the Press.) 


TOMES (J. and C. 8.).—A System of Dental 
Surgery. By Sir JoHN Tomks, F.R.S., and CHARLES §, TOMES, M.A., 
M.R.C.S., F.R.S.; late Lecturer on Anatomy and Physiology to the 
Dental Hospital of London. Third Edition. With 292 Engravings. 
Crown 8vo, 15s. 


EAR, DISEASES OF. 


BURNETT.—The Ear: its Anatomy, Physio- 
logy, and Diseases. A Practical Treatise for the Use of Medical 
Students and Practitioners. By CHARLES H. BURNETT, M.D., Aural 
Surgeon to the Presbyterian Hospital, Philadelphia. Second Edition. 
With 107 Engravings. 8vo, 188. 


DALBY.—On Diseases and Injuries of the Ear. 


By SiR WILLIAM B. DALBY, F.R.C.S., Aural Surgeon to, and Lecturer 
on Aural Surgery at, St. George’s Hospital. Third Edition. With 
Engravings. Crown 8vo. 7s. 6d. 


11, NEW BURLINGTON STREET, 


J. & A. Churchill’s Medical Class Books. 


EAR, DISEASES OF —continued. 


JONES.—Practitioner’s Handbook of Diseases 
of the Ear and Naso-Pharynx. By H. MACNAUGHTON JoNnES, M.D., 
M.Ch. ; Examiner, and late Professor in the Queen’s University ; and 
Surgeon to the Cork Ophthalmic and Aural Hospital. Third Edition 
of ‘‘ Aural Surgery.” With @28 Engravings, and 2 Coloured Plates 
(16 Figures). Royal 8vo, 6s. 

By the same Author. 
Atlas of the Diseases of the Membrana 


Tympani. In Coloured Plates, containing 59 Figures. With Ex- 
planatory Text. Crown 4to, 21s. 


FORENSIC MEDICINE. 
ABERCROMBIE. — The Student’s Guide to 
Medical Jurisprudence. By JOHN ABERCROMBIE, M.D., F.R.C.P., 


Senior Assistant Physician to, and Lecturer on Forensic Medicine 
at, Charing Cross Hospital. Fcap. 8vo, 7s. 6d. 


OGSTON.—Lectures on Medical Jurisprudence. 
By FRANOIS Oaston, M.D., late Professor of MedicalgJurisprudence 
and Medical Logic in the University of Aberdeen. Edited by FRANCIS 
OGSTON, Jun., M.D., late Lecturer on Practical Toxicology in the 
University of Aberdeen. With 12 Plates. 8vo, 18s. 


TAYLOR.—The Principles and Practice of 
e® Medical Jurisprudence. By ALFRED 8. TAYLOR, M.D., F.R.S. 
Third Edition, revised by THOMAS STEVENSON, M.D., F.R.C.P., Lec- 
turer on Chemistry and Medical Jurisprudence at Guy’s Hospital ; 
Examiner in Chemistry at the Royal College of Physicians; Official 
Analyst to the Home Office. With 188 Engravings, 2 Vols. 8vo, 31s. 6d. 

By the same Author. 


A Manual of Medical Jurisprudence. 
Eleventh Edition, revised by THOMAS STEVENSON, M.D., F.R.C.P. 
With 56 Engravings. Crown 8vo, 14s. 

ALSO, 
On Poisons, in relation to Medical Juris- 


prudence and Medicine. Third Edition. With 104 Engravings. 
Crown 8vo, 16s. 


TIDY AND WOODMAN.—A MHandy-Book of 
Forensic Medicine and Toxicology. By C. MEYMoTT TIpy, M.B.; and 
W. BATHURST WOODMAN, M.D., F.R.C.P. With 8 Lithographic Plates 
and 116 Wood Engravings. 8vo, 31s. 6d. 
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HYGIENE. 


PARKES.—A Manual of Practical Hygiene. 
By EDMUND A. PARKES, M.D., F.R.8, Seventh Editign by F. DE 
CHAUMONT, M.D., F.R.S., late Professor of Military Hygiene in the 
Army Medical School. With 9 Plates and 101 Engravings. 8vo, 18s. 


‘ 

WILSON.—A Handbook of Hygiene and Sani- 
tary Science. By GEORGE WILSON, M.A., M.D., F.R.S.E., Medical 
Officer of Health for Mid Warwickshire. Sixth Edition. With En- 
gravings. Crown 8vo, 10s. 6d. 


MATERIA MEDICA AND THERAPEUTICS. 


ELESCHER.—Recent Materia Medica. Notes 
on their Origin and Therapeutics, By F. HARWOOD LESCHER, F.C.8., 
Pereira Medallist. Third Edition. 8vo, 2s. 6d. 


OWEN.—A Manual of Materia Medica; in- 
corporating the Author's ‘‘ Tables of Materia Medica.” By ISAMBARD 
OWEN, M.D., F.R.C.P., Lecturer on Materia Medica and Therapeutics 
to St. George’s Hospital. Second Edition. Crown 8vo, 6s. 6d. 


ROYLE AND HARLEY.—A Manual of Materia 


Medica and Therapeutics. By J. FORBES ROYLE, M.D., F.R.8., and 
JOHN HARLEY, M.D., F.R.C.P., Physician to, and Joint Lecturer 6n 
Clinical Medicine at, St. Thomas's Hospital. Sixth Edition, including 
addition and alterations in the B.P. 1885. With 139 Engravings. 
Crown 8vo, 16s. 


SOUTHALL.—The Organic Materia Medica of 


the British Pharmacopeia, Systematically Arranged. By W. SOUTHALL, 
F.L.S. Fourth Edition. Crown 8vo, 5s. 


THOROWGOOD. — The Student’s Guide to 


Materia Medica and Therapeutics. By JOHN C. THOROWGOOD, M.D., 
F.R.C.P., Lecturer on Materia Medica at the Middlesex Hospital. 
Second Edition. With Engravings. Fcap. 8vo, 7s. 


WARING.—A Manual of Practical Therapeu- 


tics. By EDWARD J. WARING, C.I.E., M.D., F.R.C.P. Fourth Edition, 
revised by the Author and DUDLEY W. BUxToN, M.D., M.R.C.P 
Crown 8vo, 148. 
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BARCLAY.—A Manual of Medical Diagnosis. 


By A@WHYTE BARCLAY, M.D., F.R.C.P., late Physician to, and 
Lecturer on Medicine at, St. George’s Hospital. Third Edition. Feap. 
8vo, 10s. 6d. 


CHARTERIS.—The Student’s Guide to the 


Practice of Medicine. By M. CHARTERIS, M.D., Professor of Thera- 
peutics and Materia Medica, University of Glasgow. With En- 
gravings on Copper and Wood. Fifth Edition. Feap. 8vo, 9s. 


FAGGE.—The Principles and Practice of Medi- 


cine. By the late C. HILTON FAGGE, M.D., F.R.C.P., Edited by 
PHILIP H. Pyz#-SmMITH, M.D., F.R.S., F.R.C.P., Physician to, and 
Lecturer on Medicine in, Guy’s Hospital. Second Edition. 2 Vols. 
Svo. Cloth, 38s., leather, 44s. 


FENWICK.—The Student’s Guide to Medical 
Diagnosis. By SAMUEL FENWICK, M.D., F.R.C.P., Physician to the 
London Hospital. Sixth Edition. With 114 Engravings., Feap. 8vo, 78. 

By the same Author. 
The Student’s Outlines of Medical Treat- 


ment. Second Edition. Fcap. 8vo, 7s. 


HARRIS.—The Student’s Guide to Diseases 


of the Chest. By VINCENT D. Harris, M.D., F.R.C.P., Physician to 
the Victoria Park Hospital for Diseases of the Chest. With 55 
Engravings, plain and Coloured. Fcap. 8vo, 7s. 6d. 


WARNER.—The Student’s Guide to Clinical 


Medicine and Case-Taking. By FRANCIS WARNER, M.D., F.R.C.P., 
Physician to the London Hospital. Second Edition. Fcap. 8vo, 5s. 


WEST.—How to Examine the Chest: being a 
Practical Guide for the Use of Students. By SAMUEL WEST, M.D., 
F.R.C.P., Assistant Physician to St. Bartholomew’s Hospital, Physician 
to the City of London Hospital for Diseases of the Chest, &c. With 
42 Engravings. Feap. 8vo, 5s. 


WHITTAKER.—Student’s Primer on the Urine. 
By J. TRAVIS WHITTAKER, M.D., Clinical Demonstrator at the Reyal 
Infirmary, Glasgow. With Illustrations, and 16 Plates etched on 
Copper. Post 8vo, 4s. 6d. 
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MIDWIFERY. 


BARNES.—Lectures on Obstetric Operations, 
including the Treatment of Hsemorrhage, and forming f' Guide to the 
Management of Difficult Labour. By ROBERT BARNES, M.D., F.R.C.P., 
Consulting Obstetric Physician ¢éo St. George’s Hospital. Fourth 
Edition. With 121 Engravings. 8vo, 12s. 6d. 


BURTON.—Handbook of Midwifery for Mid- 


wives. By JOHN E. BURTON, M.R.C.S., L.R.C.P., Surgeon to the 
Liverpool Hospital for Women. Second Edition. With Engrav- 
ings. Fcap 8Vvo, 6s. 


GALABIN.—A Manual of Midwifery. By Alfred 


LEWIS GALABIN, M.A,, M.D., F.R.C.P,, Obstetric Physician and 
Lecturer on Midwifery, &c,, to Guy’s Hospital, Examiner in Mid- 
wifery to the Conjoint Examining Board for England. With 227 
Engravings, Crown 8vo, 15s, 


RAMSBOTHAM.—The Principles and Practice 


of Obste€ric Medicine and Surgery. By FRANCIS H. RAMSBOTHAM, M.D., 
formerly Obstetric Physician to the London Hospital. Fifth Edition. 
With 120 Plates, forming one thick handsome volume. 8vo, 22s. 


REYNOLDS.— Notes on Midwifery: specially 


designed to assist the Student in preparing for Examination. By J,J. 
REYNOLDS, L.R.C.P., M.R.C.S. Second Edition. With 15 Engravings. 
Fcap. 8vo, 48. 


ROBERTS.—The Student’s Guide to the Practice 


of Midwifery. By D. LLoyD ROBERTS, M.D., F.R.C.P., Lecturer on 
Clinical Midwifery and Diseases of Women at Owen’s College, Phy- 
sician to St. Mary’s Hospital, Manchester. Third Edition. With 2 
Coloured Plates and 127 Engravings. Fcap. 8vo, 7s. 6d. 


SCHROEDER.—A Manual of Midwifery; includ- 


ing the Pathology of Pregnancy and the Puerperal State. By KARL 
SCHROEDER, M.D., Professor of Midwifery in the University of Erlangen. 
Translated by C, H. CARTER, M.D. With Engravings. 8vo, 128. 6d. 


SWAYNE.—Obstetric Aphorisms for the Use of 


Students commencing Midwifery Practice. By JOSEPH G. SWAYNE, 
M.D., Lecturer on Obstetric Medicine at the Bristol Medical School. 
Ninth Edition. With 17 Engravings. Feap. &vo, 8s. 6d. 
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MICROSCOPY. 
CARPENTER.—The Microscope and its Revela- 


tions. @By WILLIAM B. CARPENTER, C.B., M.D., F.R.S. Seventh 
Edition. Edited by Rev. Dr. DALLINGER, F.R.S. With about 600 
Engravings. Crown 8vo. (In the press.) 


LEE. — The Microtomist’s Vade-Mecum; a 


Handbook of the Methods of Microscopie Anatomy. By ARTHUR 
BOLLES LEE. Crown 8vo, 8s. 6d. 


MARSH. — Microscopical Section-Cutting: a 
Practical Guide to the Preparation and Mounting of Sections for the 


Microscope. By Dr. SYLVESTER MARSH. Second Edition. With 
17 Engravings. Fcap. 8vo, 3s. 6d. 





OPHTHALMOLOGY. 
HARTRIDGE.—The Refraction of the Eye. By 
GUSTAVUS HARTRIDGE, F.R.C.S., Surgeon to the Royal Westminster 


Ophthalmic Hospital. Third Edition. With 96 Illuggrations, Test 
Types, &c. Crown 8vo, 5s. 6d. 


HIGGENS.—Hints on Ophthalmic Out-Patient 
Practice. By CHARLES HIGGENS, F.R.C.S., Ophthalmic Surgeon to, 
and Lecture on Ophthalmology at, Guy’s Hospital. Third Edition. 

e cap. 8vo, 3s. 


MACNAMARA.—A Manual of the Diseases of 
the Eye. By CHARLES MACNAMARA, F.R.C.S,, Surgeon to, and Lecturer 
on Surgery at, the Westminster Hospital. Fourth Edition. With 
4 Coloured Plates and 66 Engravings. Crown 8vo, 10s. 6d. 


NETTLESHIP.—The Student’s Guide to Diseases 
of the Eye. By EDWARD NETTLESHIP, F.R.C.S., Ophthalmic Surgeon 
to, and Lecturer on Ophthalmic Surgery at, St. Thomas's Hospital. 
Fourth Edition. With 164 Engravings, and a Set of Coloured Papers 
illustrating Colour-blindness. Fcap. 8vo, 7s. 6d. 


POLLOCK.—The Normal and Pathological 
Histology of the Human Eye and Eyelids. By C. FRED. POLLOCK, 
M.D., F.R.C.S.E., and F.R.S.E., Surgeon for Diseases of the Eye, 
Anderson’s College Dispensary, Glasgow. With 100 Plates, containing 
230 Original Drawings by the Author, Lithographed in black and 
colours. Crown 8vo, 15s. 
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OPHTHALMOLOGY-—-continued. 
WOLFE.--On Diseases and Injuries of the Eye: 


a Course of Systematic and Clinical Lectures to Student& and Medical 
Practitioners. By J. R. WOLFE, M.D., F.R.C.S.E., Senior Surgeon to 
the Glasgow Ophthalmic Institution, Lecturer on Ophthalmic Medicine 
and Surgery in Anderson’s College. With 10 Coloured Plates, and 120 
Wood Engravings, 8vo, 21s. 


PATHOLOGY. 


BOWLBY.—The Student’s Guide to Surgical 


Pathology and Morbid Anatomy. By ANTHONY A. BowLBY, F.R.C.S., 
Surgical Registrar and Demonstrator of Surgical Pathology at St. 
Bartholomew’s Hospital. With 135 Engravings. Fcap. 8vo, 9s. 


JONES AND SIEVEKING.—-A Manual of Patho- 


logical Anatomy. By C. HANDFIELD JONES, M.B., F.R.S., and EDWARD 
H, SIEVEKING M.D.,F.R.C.P. Second Edition. Edited, with consider- 
able enlargement, by J. F. PAYNE, M.B., Assistant-Physician and 
Lecture, on General Pathology at St. Thomas’s Hospital. With 195 
Engravings. Crown 8vo, 16s. 


LANCEREAUX.—Atlas of Pathological Ana- 


tomy. By Dr. LANCEREAUX. Translated by W. 8S. GREENFIELD, M.D., 
Professor of Pathology in the University of Edinburgh. With 
70 Coloured Plates. Imperial 8vo, £5 5s. « 


SUTTON. — An _ Introduction to General 


Pathology. By JOHN BLAND SUTTON, F.R.C.S., Sir EK. WILSON 
Lecturer on Pathology, R.C.S. ; Assistant Surgeon to, and Lecturer on 
Anatomy at, Middlesex Hospital. With 149 Engravings. 8vo, 14s. 


VIRCHOW.— Post-Mortem Examinations: a 


Description and Explanation of the Method of Performing them, 
with especial reference to Medico-Legal Practice. By Professor 
RUDOLPH VIRCHOW, Berlin Charité Hospital. Translated by Dr. T. P. 
SMITH. Second Edition, with 4 Plates. Fcap. 8vo, 3s. 6d. 


PHYSICS. 

DRAPER.—A Text Book of Medical Physics, 
for the use of Students and Practitioners of Medicine By JOHN C. 
DRAPER, M.D., LL.D., Professor of Chemistry and Physics in the 
University of New York. With 377 Engravings. 8vo, 18s. 
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PHYSIOLOGY. 


CARPENTER.—Principles of Human Physio- 
logy. By WILLIAM B. CARPENTER, C.B., M.D., F.R.S. Ninth Edition. 
Edited“by Henry Power, M.B., F.R.C.8. With 3 Steel Plates and 
877 Wood Engravings. 8vo, 31s. 6d. 


DALTON.—A Treatise on Human Physiology : 
designed for the use of Students and Practitioners of Medicine. By 
JOHN C. DALTON, M.D., Professor of Physiology and Hygiene in the 
College of Physicians and Surgeons, New York. Seventh Edition. 
With 252 Engravings. Royal 8vo, 20s. 


FREY.—The Histology and Histo-Chemistry of 
Man. A Treatise on the Elements of Composition and Structure of the 
Human Body. By HEINRICH FREY, Professor of Medicine in Zurich. 
Translated by ARTHUR E. BARKER, Assistant-Surgeon to the University 
College Hospital. With 608 Engravings. 8vo, 21s. 


SANDERSON.—Handbook for the Physiological 


Laboratory : containing an Exposition of the fundamental facts of the 
Science, with explicit Directions for their demonstration. By J. 
BURDON SANDERSON, M.D., F.R.S.; E. KLEIN, M.D., F.R,S.; MICHAEL 
FostEr, M.D., F.R.8., and T. LAUDER BRUNTON, M.D., F.R.S. 2 Vols., 
with 123 Plates. 8vo, 24s. 


SHORE.—Elementary Practical Biology. Vege- 


table. By THoMAS W. SHORE, M.D., B.Sc. Lond., Lecturer on 
@ Comparative Anatomy at St. Bartholomew's Hospital. 8vo, 6s. 


YEO.—A Manual of Physiology for the Use of 
Junior Students of Medicine. By GERALD F. Yro, M.D., F.R.C.5., 
F.R.8., Professor of Physiology in King's College, London. Second 
Edition. With 318 Engravings (many figures). Crown 8vo. 14s. 


PSYCHOLOGY. 
BUCKNILL AND TUKE.—A Manual of Psycho- 


logical Medicine: containing the Lunacy Laws, Nosology, Ativology, 
Statistics, Description, Diagnosis, Pathology, and Treatment of Insanity, 
with an Appendix of Cases. By JOHN C. BUCKNILL, M.D. F.R.S., 
and D. HACK TUKE, M.D., £.R.C.P. Fourth Edition with 12 Plates 
(30 Figures). 8vo, 25s. 


CLOUSTON. — Clinical Lectures on Mental 
Diseases. By THOMAS S. CLOUSTON, M.D., and F.R.C.P. Edin.; Lec- 
turer on Mental Diseases in the University of Edinburgh. Second 
Edition. With 8 Plates (6 Coloured). Crown 8vo, 12s. 6d. 
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SURGERY. 
BELLAMY.—The Student’s Guide to Surgical 


Anatomy; an Introduction to Operative Surgery. * by EDWARD 
BELLAMY, F.R.C.S., Surgeon to, and Lecturer on Surgery at, Charing 
Cross Hospital. Third Editiom With 80 Engravings. Fcap. 8vo, 
7s. 6d. 


BRYANT.—A Manual for the Practice of 


Surgery. By THOMAS BRYANT, F.R.C.S., Consulting Surgeon to Guy's 
Hospital. Fourth Edition. With 750 MWlustrations (many being 
coloured), and including 6 Chromo-Lithographic Plates. 2 Vols. 
Crown 8vo, 3823s. 


DRUITT AND BOYD.—Druitt’s Surgeon’s Vade- 


Mecum; a Manual of Modern Surgery. Edited by STANLEY Boyp, 
M.B., B.S. Lond., F.R.C.8., Assistant Surgeon and Pathologist to the 
Charing Cross Hospital. Twelfth Edition. With 373 Engravings. 
Crown 8vo, 16s. 


HEATH.*-A Manual of Minor Surgery and 


Bandaging. By CHRISTOPHER HEATH, F.R.C.8., Holme Professor of 
Clinical Surgery in University College and Surgeon to the Hospital. 
Ninth Edition. With 146 Engravings. Fcap. 8vo, 6s. 


By the same Author. : 
A Course of Operative Surgery: with 


Twenty Plates (containing many figures) drawn from Nature by 
M. LEVEILLE, and Coloured. Second Edition. Large 8vo, 30s. 


ALSO, 


The Student’s Guide to Surgical Diag- 
nosis. Second Edition. Fcap. 8vo, 6s. 6d. 


JACOBSON.—The Operations of Surgery: in- 
tended especially forthe use of those recently appointed on a Hospital 
Staff, and for those preparing for the Higher Examinations. By 
W. H. A. JACOBSON, M.A., M.B., M.Ch. Oxon., F.R.C.S., Assistant 
Surgeon to Guy’s Hospital, Teacher of Operative Surgery and Joint 
Teacher of Practical Surgery in the Medical School. With 199 
Engravings. 8vo, 30s. 
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SURGERY—continued. 
SOUTHAM.—Regional Surgery: including Sur- 


gical Diagnosis. A Manual for the use of Students. By FREDERICK 
A. Sonam, M.A., M.B. Oxon., F.R.C.S., Assistant-Surgeon to the 
Royal pes ak and Assistant-Lecturer on Surgery in the Owen’s 
College SchGol of Medicine, Yanchester. Vol. 2. The Upper Ex- 
tremity and Thorax. Crown 8vo, 7s. 6d. Vol. 3. The Abdomen and 
Lower Extremity. Crown 8vo, 7s. 


WALSHAM.—Surgery: its Theory and Practice 


(Student’s Guide Series). By WILLIAM J. WALSHAM, F.R.C.S., 
Assistant Surgeon to St. Bartholomew’s Hospital. Second Edition, 
With 294 Engravings. Fcap. 8vo, 10s. 6d. 


TERMINOLOGY. 
DUNGLISON.—Medical Lexicon: a Dictionary 


of Medical Science, containing a concise Explanation of its various 
Subjects and Terms, with Accentuation, Etymology, Synonyms, &c. 
New Edition, thoroughly revised by RICHARD J. DUNGLISON, M.D. 
Royal 8vo, 28s. 


, 
MAYNE.—A Medical Vocabulary: being an 
Explanation of all Terms and Phrases used in the various Departments 
of Medical Science and Practice, giving their Derivation, Meaning, 
Application, andjPronunciation. By R.G. MAYNE, M.D., LL.D. Sixth 
« Edition, by W. W. WAGSTAFFE, B.A., F.R.C.S. Crown 8vo, 10s. 6d. 


WOMEN, DISEASES OF. 
BARNES.—A Clinical History of the Medical 


and Surgical Diseases of Women. By ROBERT BARNES, M.D., F.R.C.P., 
Obstetric Physician to, and Lecturer on Diseases of Women, &c., at, St. 
George's Hospital. Second Edition. With 181 Engravings. 8vo, 28s. 


BYFORD.—The Practice of Medicine and 
Surgery applied to the Diseases and Accidents incident to Women. 
By W. H. ByFrorD, A.M., M.D., Professor of Gyneecology in Rush 
Medical College, and of Obstetrics in the Woman’s Medical College, 
and HENRY T. BYFORD, M.D., Surgeon t8 the Woman’s Hospital, 
Chicago. Fourth Edition. With 306 Engravings. Royal 8vo, 25s. 


DUNCAN.—Clinical Lectures on the Diseases 
of Women. By J. MATTHEWS DUNOAN, M.D., F.R.C.P., F.R.S., 
Obstetric Physician to St. Bartholomew's Hospital. Third Edition. 
8vo, 16s. 
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WOMEN, DISEASES OF —continued. 


GALABIN.—The ‘tudent’s Guide to the Dis- 


eases of Women. By ALFRED L. GALABIN, M.D., F.R.Cr3., Obstetric 
Physician to Guy's Hospital, Examiner in Obstetric Medicine to the 
University of Cambridge, and to the R. C. P. Lond.” Fourth Edition. 
With 04 Engravings. Feap. 8vo, 7. 6d. 


REYNOLDS.—Notes on Diseases of Women. 
Specially designed to assist the Student in preparing for Examination. 
By J. J, REYNOLDS, L.R.C.P., M.R.C.8. Third Edition. Feap. 8vo, 
2s. 6d. 


SAVAGE—The Surgery of the Female Pelvic 
Organs. By HENRY SAVAGE, M.D., Lond., F.R.C.8., one of the Con- 
sulting Medical Officers of the Samaritan Hospital for Women. Fifth 
Edition, with 17 Lithographic Plates (15 Coloured), and 52 Woodcuts. 
Royal 4to, 35s. 


WEST AND DUNCAN.—Lectures on the Dis- 


eases of Women. By CHARLES WuHsT, M.D., F.R.C.P. Fourth 
Edition, ‘ Revised and in part re-written by the Author, with numerous 
additions by J. Marruews DuNncay, M.D., F.R.CP., ERS, 
Obstetric Physician to St. Bartholomew's Hospital. 8vo, 16s, 


ZOOLOGY. 
CHAUVEAU AND FLEMING.—The Compara- 


tive Anatomy of the Domesticated Animals. By A. CHAUVEAU, 
Professor at the Lyons Veterinary School; and GEORGE FLEMING, 
Principal Veterinary Surgeon of the Army. With 450 Engravings. 
31s, 6d. 


HUXLEY.—Manual of the Anatomy of Inverte- 
brated Animals. By THomMas H. HUXLEy, LL.D., F.R.8. With 166 
Engravings. Post 8vo, 16s. 


By the same Author. 


Manual of the Anatomy of Vertebrated 
Animals. With 110 Engravings. Post 8vo, 12s. 


WILSON.—The Student’s Guide to Zoology: 
a Manual of the Principles of Zoologica] Science. By ANDREW WILSON, 
Lecturer on Natural History, Edinburgh, With Engravings. Feap. 
8vo, 68. 6d. 


